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£^L. X s ii /n n y > J^^-^^-r o D X B; £ ft 2> 7' V - * - J\/f£m . 
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^ ^ l , x 5 ii^n>f>ii + ^^t 0 j t ^ $ ft * y u - - & u. m 
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St* ft: £ f# £ c i^^i^i-r^ffifeT V ;Mfc £ IE # . sy, 

Ci x ] TfS-J&5$ (5) 
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20 f ;k t7f ;bxf *¥if5; t^-ei 5, M&i&J&Ltzmt 
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m t£ % *< . 1 # ~ 2 0 B$ |BI „ £F * L < 14 1 0 # ~ 2 B# ft T' £> -5 0 f" 
9 > <t ^ K St 1" 5 U - - ;i> » #J © ^ S (4 . 1-1 O^fCJ; 
O > gl&iS i ©b'JSIc^I^ 5 t i: 1 . 5 ~ 2 . 5 g 

fits Z i Lt^ 

± Id f- * Xt^ii U - +• - >u & #J £ £ ti 3 f 9 > ffi (4 . 
£*-^*©*t&fGIS^£#«^Wtea^©K]£&J::&*nLT/B^ 
£ ft * # x c © * £^ ^©f li:^oTlif ^ Xt^tlt/'J-t- 
;UK8J£l*;ift£^i;a6Kj£$#;fefc©£S^j£&K&jtaLT*>^ 
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5"j i + -;Hit*Ji*Si£;s^5 ; t i: J; ->t fcffifflt s c t 
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1 H — N M R , 6 1 . 67-1. 87 (m, 2Hj 

1. 96 (br s, 1H) 

2. 28 (d, J=7. 4 H z , 2 H ) 
2. 66-3. 03 (m, 4 H ) 

5. 06-5. 19 Cm, 2 Hj 

5. 84-6. 01 (m, 1H) 

6. 96-7. 20 ( m , 4H) 
,3 C-NMR, 6 : 26. 0, 33. 5, 41. 5, 45. 5, 

70. 3, 118. 8, 125. 7, 
125. 8, 128. 5, 129. 4, 
133. 3, 134. 3, 135. 3 

Ph \^^ + Ph \jJk^ Cthreo-major) 80:20 
OH OH 
threo erythro 

■H-NMR, 6 : 0. 87 (d, J = 6. 8Hz, 2H) 

1. 01 (d, J = 6 . 8Hz, 2H) 

2. 42-2. 54 (m, 1H) 
2. 52-2. 64 (m, 1H) 

4. 36 (d, J = 7. 9 H z , 1H) 

4. 62 (d, J=5. 5Hz, 1H) 

5. 01-5. 26 (m, 2H) 
5. 69-5. 89 (m, 1 H ) 

7. 22-7. 45 ( m , 5 H ) 
13 C-NMR, 6 : (threo) 16. 4, 46. 1, 

77. 8, 116. 6, 126. 8, 
127. 5, 128. 1, 140. 6, 
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14 2. 4 

(erythro) 14. 0, 44 
77. 2 , 115. 4, 126. 5, 
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P h 
HO 

0.96 and 1.01 (2s, 6 H ) 
2. 0 8 ( b r s, 1H) 
4 . 4 1 ( s , 1 H ) 

5. 08 (d, J = 1 9 . 5Hz, 1H) 
5. 13 (d, J = 1 6 . 5Hz, 1H) 

5. 92 (dd, J=16. 5, 19. 5Hz, 
1 H ) 

7. 20-7. 40 ( m , 5H) 



WO 96/28250 




PCT/JP96/00578 



50 



Ph 



OH 



1 H - N M R , 


5 : 


1 


. 7 


8 


( s 




3 H ) 










2 


. 2 


1 


( b 


r 


s , 


1 H ) 








2 


. 4 


1 


( d 




J = 4 


. 5 H z , 2 


H ) 






4 


. 7 


9 


( t 




J = 4 


. 5Hz, 1 


H ) 






4 . 


. 8 4 


a n 


d 


4 . 9 1 ( 2 b r 


s , 2 H) 






7 


. 2 


2 


- 7 




4 0 C 


m , 5 H ) 




13 C — N M R , 


8 


: 2 


2 . 


3 , 


4 i 


8 . 


1 , 7 1. 5 , 11 


3 . 8 , 






1 


2 5 




7 , 


1 


2 7 . 


3 , 12 8. 


2 






1 


4 2 




2 , 


1 


4 4 . 


0 




J£f|2 - 1 8 04l^i 
















1 H — N M R : 


0 


. 9 


5 ( 


t 


, J 




7 . 4 


Hz, 3 H ) 






1 


. 0 


8 - 


i 


. 7 


5 


( m , 


1 1 H ) 






1 


. 7 


7 - 


l 


. 9 


0 


( m , 


1 H ) 






1 


. 9 


8 - 


2 


1 


0 


( m , 


1 H ) 






2 


. 1 


3 - 


2 


. 2. 


9 


( m , 


1 H) 






2 


. 4 


6 - 


2 


. 6 


0 


( m , 


1 H ) 






3 


. 3 


9 (d t 


, J 


I — 


= 3. 2 H z , 'J 2 = 7 . 


9 H z , 




1 


H ) 


















5 


. 2 


7 ( d 


d , 


J 


1 = J 2 


= 9 . 1 H z 


, 1 H ) 




5 


. 6 


9 ( d t 


, J 




= 9 . 1 


Hz, J 2 = 8 . 


. 9 H z , 




1 


H ) 
















e m m 2 - i 9 


© $L 
















1 H - N M R : 


0 


. 9 


5 ( 


t 


, J 




7 . 4 


Hz, 3 H ) 






1 


. 1 


2 - 


1 


. 8 


0 


( m , 


1 3 H ) 






1 


. 9 


8 - 


2 


. 1 


1 


( m , 


1 H ) 






2 


. 1 


3 - 


2 


. 2 


9 


C m , 


1 H ) 






2 


. 5 


0 - 


2 


. 6 


2 


( m , 


1 H ) 






WO 96/28250 ^^^T PCT/JP96/00578 

51 

3. 33 (dt, J , = 3 . 0 H z , J 2 =7. 9 H z , 
1 H ) 

5. 21 ( d d , J , = J 2 = 1 0 . 3Hz; 

5 . 59 (ddd, J , = 7 . 2Hz, J , = J 3 = 

10. 3 H z , 1 H ) 
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2. 83-2. 94 (m, 1 H ) 

3. 28 (d, J=13. 0Hz, 2H) 
3. 82 (d, J = 1 3 . 0Hz, 2H) 

3. 82-3. 88 ( m , 1H) 

4. 97-5. 06 (m, 2H) 

5. 46 (dt, J = 1 6 . 5, 10. 1Hz, 
1 H ) 

7. 20-7. 41 (m, 10H) 

mm 3 - i 
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Br + PhCHO 




f h7>f V^nf,+ i/f ^> 0. 425ml (1. 43mmol) 
t y° u ^ ;l ^ Jl y' a i V 0 . 127ml (1. 4 3 m m o 1 ) O jl 
^ )V jl - t- Jl (10ml) m ^ K , - 5 Ott'^ V^n b'^v^'^ 
'>Q2»7nZh*<Dl. 4 3t^xf jbx-fil/gSl. 90ml (2. 

7 2mmo 1) ^ITLt, SlSft* - 5 0 4 0 X T' 1 Sf FIH 

^Lfco Ui:-4 0tT*^>X7^ft FO. 102ml (1. 
Ommo 1) 4jDjL, 3 O^t - 2 Otl t#SLt„ 1 N t£ 8? tK 

A 7* T ft ^ L . fiTKfflEtt^ ^* ■> * ^ T|£»ffc. itJ&^Mffi®* L . 

aa* , >'j*y;i/*7i^D7 h^77-f - ?«ist5i, 4-7 

- 1 -y 7 c >-4-^--;l/l 24mg (JR$ 8 5 96 ) 

ft » 

tli 3-2-3-2 1 

ilfllS-lO^DA'y^^ya; K > O X 7 /I' f h K*S4, 
5©ck^{Cftx.-S<t> »et5 7^3-;H*^i4, 5 © «t ^ IR 
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'H-NMR, 6 : 2. 06 (t, J = 2 . 6 H z , 1H) 

2. 62 (dd, J = 2 . 6Hz, 6. 4 H z , 
2 H ) 

4. 84 (t, J = 6 . 3Hz, 1H) 
7. 2-7. 4 (m, 5H) 
13 C-NMR, 6 : 29. 3, 70. 9, 72. 2, 80. 6, 

125. 7, 127. 9, 128. 4, 
14 2.4 

I R : 6 9 5, 750, 855, 1045, 1245, 1450, 
1495, 1600, 1710, 1945, 2110, 2915, 
3280, 3350 (cm") 




'H-NMR, <5: 0. 85 (t, J = 6 . 7Hz, 3H) 

1. 1-1. 4 (m, 12H) 

1. 50 (t, J = 6 . 8Hz, 2H) 

2. 02 (t, J=2. 6Hz, 1H) 
2 . 2 0 ( b s , 1 H ) 

2 . 3 4 ( m , 2 H ) 

3. 72 (quinted , J=6. 0Hz, 
1 H ) 

13 C-NMR, <5 : 14. 0, 22. 6, 25. 5, 27. 6, 

29. 2, 29. 5, 3 1. 8, 36. 2, 
69. 8, 70. 6, 80. 9 
I R : 8 4 5, 1065, 1120, 1250, 1455, 1710, 
2115, 28 50, 2890, 3295. 3340 (cm"') 
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OH 



20 



1 H - N M R , 6 



25 



13 C - N M R , 6 



2. 07 (t, J = 2 . 6Hz, 1H) 

2. 64 (dd, J = l. 6Hz, 6. 8Hz, 
2 H ) 

3. 00 (bs, 1H), 3. 89 (s, 3H) 
4 . 9 1 ( b s , 1 H ) 

7. 45 (d, J=8. 3Hz) 

7. 99 (d, J=8. 2 H z ) 

29. 3, 52. 0, 7 1. 3, 71. 7, 

80. 0. 125. 7, 129. 6, 

1 4 7. 5 , 1 6 6. 8 
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IR: 700, 765, 855, 960, 1015, 1055, 1105, 
1180, 1265, 1440, 1570, 1615, 1710. 
1930, 2120, 2920, 3280, 3410 (cm' 1 ) 



H-NMR, o: 2. 08 (t, J = 2 . 7Hz, 1H) 



2. 54 (ddd, J = 2. 1Hz, 3. 0Hz, 

5 . 8 H z , 2 H ) 

2 . 6 9 ( b s , 1 H ) 

4. 45 (q, J=6. 1Hz, 1H) 

6. 27 (dd, J=6. 3Hz, 15. 9Hz, 

1 H ) 

6. 64 (d, 1=15. 9Hz, 1H) 



,3 C-NMR, 6 : 27. 6, 70. 6, 7 1. 0, 80. 2, 

126. 5, 127. 8, 128. 5, 
129. 9, 131. 2, 136. 3 
IR: 690, 750, 850, 970, 1035, 1100, 1265, 
1420, 1450, 1500, 1600, 1710, 2130, 
2810, 3025, 3290, 3370 (cm"') 



H-NMR, 6 : 0. 85 (t, J=6. 7Hz, 3H) 



1 . 2 6 ( s , 3 H ) 

1 . 2-1. 4 (m, 10H) 

1. 49-1. 59 (m, 2H) 
1 . 9 4 ( b s , 1 H ) 

2. 04 (t, 3=2. 7Hz, 1H) 
2. 33 (d, J=l. 5Hz, 2H) 
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3 C-NMR, 6 : 14. 0, 2 2. 6, 23. 9, 26. 2, 

29. 2, 30. 0, 31. 7, 32. 3, 
41. 1, 71. 1, 71. 6, 80. 9 
IR:775, 910, 950, 1050, 1270, 1385, 
1470, 1720, 2140, 2870, 2925, 3315, 
3 3 6 5 (cm- 1 ) 




' H — N M R , 8 



13 C — N M R 



1 . 

1 . 

1 . 

1 . 

2 . 
2 . 

1 3 



OH 



14 (t, J = 6. 8Hz 

2 - 1 . 4 ( m , 8 H ) 

4 - 1 . 6 ( m , 4 H ) 

8 1 ( b s , 1 H ) 

01 (t, J = 2. 7Hz 

31 (d, J = 2. 6Hz 
. 9, 23. 1, 25. 6 



6 H ) 



1 H ) 

2 H ) 

3 0 . 
8 0 . 



1 . 
8 



38. 3, 70. 9, 73. 3 
I R : 8 4 5, 1005, 1135, 1260, 1385, 1455, 
1715, 1750, 2120, 2865, 2970, 3300, 
3 4 0 0 (cm") 
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126. 4, 127. 6, 128. 2, 
1 4 1. 8 , 2 0 4. 8 
I R : 6 9 5, 730, 845, 1015, 1165, 1365, 
1440, 1495, 1595, 1955, 2910, 3340 
(cm"') 
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7. 4-7. 6 (m, 5H) 
3 C-NMR, 6 : -1. 18, 72. 6, 72. 8, 

101. 2, 126. 8, 127. 6, 
128. 1, 143. 0, 207. 0 
IR : 7 0 5, 755, 845, 1050, 1200, 1255, 
1410, 1460, 1500, 1605, 1935, 2960, 
. 3 3 7 0 (cm" 1 ) 

O 




1 H — N M R , <5: 0. 04 (s, 9H), 2. 90 (bs, 1H) 

3 . 8 5 ( s , 3 H ) 

4. 54 (dd, J = l. 2Hz, 2. 1Hz, 
2 H ) 

5 . 2 7 ( b s , 1 H ) 
7. 38 (d, J=8. 6Hz, 2H) 
7. 94 (d, J = 8. 2Hz, 2H) 
I3 C-NMR. 6 : -1. 08, 51. 9, 72. 2, 72. 8, 

100. 8 126. 5, 129. 1, 
129. 4, 148. 4, 166. 9, 
2 0 7. 8 

I R : 7 0 0, 745, 830, 1005, 1035, 1100, 
1185, 1275, 1405, 1435, 1605, 1700, 
1920, 2945, 3440 (cm") 
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1180, 1255, 1380, 1450, 1490 
1705, 1880, 1935, 2910, 3030, 
3 3 9 0 (cm"*) 
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3. 43 (m, 1H) (major) 
3. 53 (m, 1H) (minor) 
13 C-NMR, 6 : 0. 13, 14. 0, 22. 5, 25. 5, 

27. 1, 29. 9, 31. 5, 31. 7 , 
33. 7, 35. 5, 40. 2, 
72. 9 (major), 73. 4 (minor), 
87. 7 (minor), 88. 6 (major), 
106. 6 (major), 107. 7 (minor) 
IR-.690, 755, 840, 925, 1020, 1055, 1120, 
1250, 1380, 1 405, 1460, 2170, 2860, 
2930, 3370 (cm" 1 ) 
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. 3 H z , 2 H ) 
. 1 H z , 2 H ) 
3 C - N M R , <5: 0. 06, 13. 9, 14. 2, 22. 5, 
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31. 7 . 33. 9 (minor), 
35. 4 , 39. 8, 63. 8, 
67. 5 (major), 67. 6 (minor), 
72. 9 (major), 73. 3 (minor), 
88. 4 (minor) 89. 

105. 5 (major), 

106. 8 (minor), 155. 2 
700, 770, 810, 855, 1025, 1095, 1270, 
1385, 1465, 1605, 1755, 2170, 2950, 
3 4 5 0 ( c m" 1 ) 



(diastereo mixture) 



H - N M R 




2 
2 



I R 



86 (t, J=6. 5Hz, 6H) 
1-1. 7 (m, 16H) 
0 0 ( b s , 1 H ) 

07 (d, J=2. 4Hz) (minor) 
10 (d, J=2. 4Hz) (major) 

3 3 - 2. 4 0 (m, 1 H) (major) 

4 5 - 2. 4 9 (m, 1 H ) • (m i n o r ) 
37-3. 57 (m, 1H) 
. 9, 22. 5, 25. 4, 27. 1, 
. 0, 31. 5, 31. 7, 33. 6, 
. 4, 38. 8 (major), 

1 (minor), 71. 1 (m i n o r ) , 
7 (major), 72. 9 (major), 
3 ( m inor), 84. 1 (major), 
0 (minor) 
715, 845, 915. 1030. 1120. 1255. 



C — N M R 
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3 0 
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3 9 

7 1 

7 3 
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1380, 1460, 1710, 2115. 2860, 2915, 
3300, 3350 (cm" 1 ) 



'H-NMR. 6 : 0. 86 (t, J = 6 . 7 H z , 6H) 

0. 98 (t, J = 7 . 4 H z , 3H) 

1. 2-1. 6 (m, 18H) 

1 . 8 2 ( b s , 1 H ) 

2. 16. Cdt, J = 2. 2Hz, 6. 9Hz, 

2 H ) 

2. 23-2. 31 (m, 1H) (major) 

2. 32-2. 42 (m, 1H) (minor) 

3. 35-3. 45 (m, 1H) (major) 
3. 46-3. 55 (m, 1H) (minor) 

13 C-NMR. <5 : 1 2 . 0, 12. 1, 13. 9, 18. 7, 

22. 5, 2 2. 6, 23. 6, 25. 3, 
25. 5, 28. 5, 29. 0, 31. 3, 
31. 8, 33. 8, 35. 6, 
41. 1, 73. 0 (major), 
73. 5. (minor), 79. 0 (major), 
80. 2 (minor), 83. 7 (minor), 
8 4. 6 (major) 
I R : 7 2 0, 810, 905, 1015, 1085, 1155, 
1250, 1375, 1455, 1735, 2120, 2860, 
2920, 3365 (cm" 1 ) 




(diastereo mixture) 
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3-22 

™ S W-OTHP 

TMS^ ° THP + CsHllCH0 — * yCsH,, 

OH 

fh^^V/nl + vf^yO. 175ml (0. 60mmol) 
i 3 - h U / f- jV •> U ;l/ 7° o /■? ;l/ ^ ;U T ;U 3 - ;U -r h v t F o f 7 
-^x-fiH 7mg (0. 4 6 m m o 1) o x f ;l/ x - -r ;U (3. 
5 m 1 ) m ft K „ 7;^'>f f^Ts - .7 8 °C T' -f V :/ o t° )V -7 ^ 
* -> ^ A 7* o ~ K © 2 . 2 7 ^e^xf^x-f/^^O. 5ml (1. 
1 3mmo 1) £ 7® T L 0 S J£ ft £ - 5 0 °C £ T' 1 B# ^ #?. g L 
3^ 2 H « # L „ - 7 8tCS^«Lfct, ^ttt-^O. 
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07 2ml (0. 6 Ommo 1) ^11, .2^f|f - 4 OH T*# 

i& l . 1 n t& 7k * An *. . ^sifco z&mmmykmj- b u 

^ }S -> 'J i] f )l ti ^> l± 2 o -7 h ^ ? 7 -f - tUStS^ £ #c ^ 

1 1 3mg ( JR * 7 8 96 ) rt< £ ft rt: 0 
3Sfflfeff>] 3-2 3-3-26 

H ftl &\ 3 - 2 2 (D 3 - h U jt 3- Jls •> U J\y ~f a /-? ;b ^ ^ T ;l/ n - )V 

f h 7 h K n t° 7 - ^ x - f ;k -\ + tt-^^I60J:^i:^x. 
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1 H — N M R , 5 : 0. 21 (s, 9H) 

1. 43-1. 72 (m, 6H) 
3 . 4 7 ( m . 1 H ) 
3 . 6 5 ( m , 1 H ) 

3. 95 (d, J = 1 1 . 6Hz, 1H) 
[4. 00 (d, J = 1 1 . 7Hz, 1 H ) ] 

4. 35 (d, J = 1 1 . 6Hz, 1H) 
[4. 24 (d, J = 1 1 . 7Hz, 1H) ] 

4. 57 (t, J=3. 2Hz, 1H) 
[4. 51 (d, J = 3 . 4Hz, 1 H) ] 

5. 36 (t, J=5. 1Hz, 1H) 

5 . 9 4 ( s , 1 H ) 
[6. 02 (s, 1 H ) ] 

13 C-NMR ( 7 5 M H 2 , CDC1 3 ) : 

0. 09, 19. 07 (19. 14), 
25. 24, 30. 39 (30. 44), 

6 1. 79 (6 1. 86), 
67. 22 (67. 18), 
78. 65 (78. 78), 
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(10ml) mfaiz^ T =T > |? H & T . - 7 8 °C T" -f V 7° n fc° ;u 
7 / ^ ■> A ? o 'j F'o 1 . 5 3t;nf;l/x-f;i/SSl. 5 3ml 
(2. 34mmo 1) £ iffi T L „ K IS £ - 5 0t*T3 0 # T 
L © 5 2 B$HiJltf£ L/: 0 -7 8°Ci: ##*p L tz © N 1* 1 m 1 
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1. 2 1 — 1. 42 ( m , 12H) 

2. 01 (t, J=6. 8Hz, 4H) 



3 r _ 



NMR, 6 : 14. 04, 22. 58, 27. 05, 

29. 46, 31. 55, 129. 10, 
129. 40, 129. 71 
I R : 2 9 2 5, 2855, 1730, 1460 (cm" 1 ) 

4-2: (Z)-2, 3-Dideuterio-2-nonene 
1 H — N M R , o: 0. 88 (t, J = 6 . 0Hz, 3H) 

1. 12-1. 44 (m, 8H) 
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129. 40, 129. 85, 137. 13 
I R : 3 1 5 0, 1600, 1490, 1445, 750, 695 
( c nr 1 ) 
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© jr. f- ;u :x. - -T ;U (8ml) rg y& *C . 7J^'>I1IT, - 7 8 °C 
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IR: 3415, 2920, 2855, 1600, 1450, 1250, 

8 4 0 (cm" 1 ) 
Mm 5 - 2 : 5 - 2 A(D4^|| 

'H-NMR, o: 0. 84-0. 95 (m, 6H) 

1. 08-1. 82 (m, 24H) 
1. 92-2. 08 (m, 4H) 
3. 67 ( d , J = 7 . 7Hz, 1H) 
5. 31 (t, J=7. 4Hz, 1 H ) 

"C-NMR, 8 : 14. 04, 22. 49, 22. 54, 

26. 06, 26. 19, 26. 51, 

27. 48, 27. 78, 28. 77, 
29. 50, 29. 79, 30. 03, 
31. 61, 32. 48, 41. 37, 
82. 09, 128. 05, 140. 82 

IR : 3 3 7 0, 2915, 2855, 1450, 995 (cm"') 
J #J 5 - 3 : 5-3A+5-3B (16 : 84) 
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1 H ( B ) ) 

13 C-NMR, 6 : A : 0 . 2 6, 14. 01, 22. 59, 

25. 44, 29. 82, 29. 87, 
30. 52, 31. 72, 31. 80, 
33. 54, 36. 30, 37. 83, 
75. 83, 121. 79, 161. 88 
B:0. 77, 86. 09, 142. 07 

I R : 3 3 4 5, 2920, 2855, 1610, 14 6 0, 1250, 
8 3 5 (cm"') 
imm 5 - 1 0 : 5 - 1 OAO&J&ifej 

'H-NMR, 6 : 0. 16 and 0. 18 (s, 18H) 

0. 82-1. 80 (m, 11H) 
4. 03 (d, J=4. 9Hz, 1H) 
6 . 4 6 ( s , 1 H ) 
I3 C-NMR, 6 : 1. 11, 26. 16, 26. 30, 

26. 54, 26. 65, 30. 94, 
42. 05, 82. 93, 141. 51, 
16 2. 53 

I R : 3 4 2 5, 2920, 2860, 1455, 1250, 1090, 
1010, 835, 7 5 0 ( c m" 1 ) 
Iffi^l 6 - 1 



Me 3 Si - = -C 6 Hi3 + C 3 H 7 CH = N-CH 2 Ph 



Me,S i 

1 



c „ i v -C 3 H, 
b u NHCH 2 Ph 
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128. 93, 128. 28, 128. 17, 

128. 04, 127. 54, 126. 73, 

126. 12, 66. 27, 51. 35, 
36. 48, 19. 67, 14. 13, 
12. 44 

minor isomer (B) : 

142. 31, 141. 01, 138. 96, 

129. 20, 128. 28, 128. 11, 

127. 93, 126. 69, 126. 51, 
124. 07, 64. 90, 51. 23, 
36. 90, 19. 59, 14. 34, 
14. 04 

'IR:major isomer (A) : 

3300 (br), 2900, 1590, 1440, 
1105, 830, 715, 685 
minor isomer CB) : 

3300 (br), 3010, 2920, 2850, 
1590, 1490, 1450, 1360, 
1110, 1070, 900, 830, 730, 
6 9 0 (cm"*) 
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C — N M R , 5 



0 . 10 ( s 
15 9. 01. 

1 2 8. 8 4, 
12 8. 17, 
12 6. 75 



1 4 0. 9 4, 

1 2 8. 3 0, 

12 6. 91, 

5 1. 3 7, 



9 H ) 

14 1. 8 6 
12 8. 75 
12 7. 58 
6 7. 11, 
36. 78, 19. 45, 14. 06, 
0 . 0 3 

IR: 3350 (br), 3025, 2920, 1590, 1450, 
1 2 4 5, 1 1 2 0, 8 5 0, 8 3 0, 7 4 0, 6 9 0 (cm" 1 ) 

mm 6 - 7 © 



H 



N M R , 6 



13 C - N M R 



6. 87-7. 41 (m, 15H) 
6 . 5 4 ( s , 1 H ) 

4. 03 (d, J = 1 3 . 4Hz, 1H) 
3. 80 (d, J = 1 3 . 4Hz, 1H) 
3. 40 (t, J = 5 . 2Hz, 1H) 
1. 22-1. 58 (m, 5 H ) 
0. 87 (t, J=5. 5Hz, 3H) 
143. 36, 140. 89, 139. 20, 
136. 92, 129. 14 (2 peaks), 
128. 56, 128. 50, 128. 33, 
128. 13, 127. 85, 127. 04, 
126. 78, 126. 42, 65. 85, 
5 1. 35, 36. 84, 19. 60, 
14. 06 

IR : 3 4 0 0 (br), 3020, 2925, 1595, 1490, 
1445, 1120, 1070, 1020, 905, 730, 
6 9 0 (cm"') 

'H-NMR. d : 5. 32 (s, 1H) 
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73. 2 1, 73. 56, 74. 57, 
120. 28, 125. 87, 126. 48, 
126. 53, 127. 34, 127. 40, 
128. 24, 128. 31, 137. 19, 
138. 82, 163. 08 
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WO 96/28250 



PCT/JP96/00578 



101 

1 2 









£ BE $ 


4X2? (%) 


7-17 


/"-=- TMS 
^^^0C0 2 Et 


H:0 


TMS 


85 


7-18 


a-=-TMS 
^^^0C0 2 Et 


I: 


TUC 

I Mo 


80 


7-19 


r^=-TMS 


H 2 0 


TMS 

ct 


82 


7-20 


x—=— Ph 
^^"^0C0 2 Et 




Ph 

ct 


75 


7-21 


^*-^0C0 2 Et 




C5H11 
J 

ct 


77 


7-22 


PhCH 2 0-^^ 
PhCH 2 0-A^^ oAc 


H 2 0 


PhCIW) 

PhCH 2 0 -^VA^ 


70 


7-23 




H 2 0 


C5H11 


86 


7-24 


j^=-TMS 
0C0 2 Et 


H,0 


TMS 
0C0 2 Et 


82 



WO 96/28250 



PCT/JP96/00578 



102 





1 H — N M R , 


o : 


0 




0 


8 


5 


( 


s 




9 


H ) 


















1 




3 


5 


— 


1 




4 


8 


( m 


j 


1 


H ) 












1 




5 


1 


— 


1 




6 


7 


( m 


j 


1 


H ) 






5 






1 




7 


3 


— 


1 




9 


7 


( m 


» 


2 


H ) 












2 




2 


1 


— 


2 




3 


6 


( m 


» 


1 


H ) 












2 




3 


9 


— 


2 




4 


5 


C m 


» 


1 


H ) 












2 




9 


3 


( 


t 


d 


i 


J 






8 


, 8 




1 H z , 








1 


H 


) 


























10 






4 


• 


9 


7 


— 


5 


• 


0 


6 


( m 


- 


2 


H ) 












5 


• 


2 


5 


— 


5 


• 


3 


0 


( m 




1 


H ) 












5 


• 


6 


3 


( 


d 


d 


d 


» 


J = 


1 


6 


. 8 


• 


8 . 1 , 








1 


0 




2 


H 


2 


» 


1 


H ) 














13 C — N M R , 


S : 


0 




3 


6 


j 


2 


4 




8 


7 , 


3 


2 


. 3 


5 


• 


15 






3 


3 




1 


9 


* 


5 


2 




7 1 


7 


1 


1 4 


• 


7 9 , 








1 


1 


9 


• 


3 


6 


• 


1 


4 


1 . 


2 


7 


, 1 


6 


3 . 9 5 




I R ( n e a 


t ) 


: 2 


9 


6 


0 


• 


2 


8 


7 


0 


, 1 


6 


2 


5 , 


1 


2 5 0, 








9 


9 5 , 


9 


1 


5 


• 


8 7 0 


, 8 


5 0, 


6 8 


5 


(cm"') 




mmm i - i 8 (d {kHz® 






























20 


1 H — N M R , 


<5 : 


0 




2 


6 


( 


s 




9 


H ) 


















1 




6 


3 


— 


1 


• 


7 


6 


( m 




1 


H ) 












1 




7 


7 


— 


1 


• 


9 


7 


( m 


t 


3 


H ) 












2 




2 


7 




2 


- 


4 


9 


( m 


» 


2 


H ) 












3 




4 


7 




3 




5 


2 


( m 




1 


H ) 






25 






5 




0 


6 


( 


d 


d 


d 


» 


J = 


1 


6 


. 9 




1 - 7 , 








1 




7 


H 


z 




1 


H ) 




















5 




0 


7 




5 




1 


3 


( m 


> 


1 


H ) 












5 




7 


3 


( d 


d 


d , 




J = 1 


6 . 


9 , 


1 


0 . 6 , 








6 




1 


H 


z 




1 


H ) 















WO 96/28250 



PCT/JP96/00578 





13 C - NMR, o : 


1 




0 


5 


i 


2 


6 


• 


0 0 , 


3 


1 . 4 0 












3 


3 




5 


1 




5 


7 


. 7 4 


» 


10 2. 


1 


0 








1 


1 


4 


• 


7 


1 




1 


3 7 . 


2 


7 , 16 


3 




7 




I R (neat) 


: 3 


4 


2 


5 




2 


9 


6 


0 , 1 


6 


3 5, 1 


6 


0 


0 


5 




1 


4 


1 


0 , 


1 


2 


5 


0 


, 9 1 


0 , 


8 8 0, 


8 


4 


0 






7 


5 


5 


• 


6 


9 


0 


( 


c m-' ) 












SII«7 - 1 9®4jS« 






























1 H - N M R , o : 


0 


- 


0 


9 


( 


s 




9 


H ) 
















1 


- 


3 


3 


— 


1 




5 


2 ( m 


» 


3 H ) 








10 




1 


• 


6 


5 


— 


1 




8 


5 ( m 




3 H ) 












1 


• 


9 


9 


— 


2 




0 


8 ( m 


» 


1 H ) 












2 


• 


4 


3 




2 




5 


1 ( m 


» 


1 H ) 












2 


• 


6 


9 




2 




7 


6 ( m 


» 


1 H ) 












4 


• 


9 


6 




5 




0 


8 ( m 




2 H ) 








15 




5 


• 


1 


1 


( 


s 




1 


H ) 
















5 


• 


9 


9 


( d 


d 


d 


, J = 


1 


7 . 4 , 


7 




1 






1 


0 


• 


4 


H 


z 




1 


H ) 














1 3 C — N M R , o : 


0 


• 


3 


6 


» 


2 


4 


- 


8 6 , 


3 


4.20 


' 










3 


4 


• 


2 


9 




5 


0 


. 8 6 




114. 


3 


5 




20 




1 


1 


9 




9 


3 


» 


1 


4 1 . 


3 


7 , 16 


1 




0 




I R (neat) 


: 2 


9 


4 


0 


» 


2 


8 


6 


0 , 1 


6 


15, 1 


4 


5 


0 






1 


2 


5 


0 




9 


1 


5 , 


8 9 0, 


8 4 0 


( c 


m" 1 




^li 7 - 2 0 O^^ci 






























1 H - N M R , <5 : 


1 


• 


4 


2 




1 




5 


4 ( m 




1 H ) 








25 




1 


• 


5 


9 




1 




7 


6 ( m 




1 H ) 












1 




8 


4 




2 




0 


1 ( m 




2 H ) 












2 




5 


5 




2 




6 


4 ( m 


* 


1 H ) 












2 




6 


5 




2 




7 


6 ( m 




1 H ) 












3 




1 


6 


( 


t 


d 


» 


J = 7 




7 , 8 . 


2 


H 


z 



WO 96/28250 



PCT/JP96/00578 



104 



1 H ) 









5 




0 


7 


- 5 




1 4 


( m , 


2 


H ) 












5 




7 


5 


( d 


d 


d , 


J = 1 


6 


. 8 




8 . 2 , 








1 


0 


• 


2 


H z 


» 


1 H ) 










5 






6 




2 


1 


( m 




1 H ) 
















7 




1 


1 


- 7 




2 2 


( m , 


1 


H ) 












7 


• 


2 


7 


- 7 




3 7 


( m , 


4 


H ) 








1 3 C - N M R , 


o : 


2 


5 




2 


7 , 


3 


1 . 


4 0 , 


3 


3 . 


1 


7 , 








5 


1 




6 


6 , 


1 


1 4 


. 9 4 




1 2 


2 


. 5 3 , 


10 






1 


2 


5 . 




8 6 , 




12 8. 10 




1 2 8 


. 16, 








1 


3 


8 




6 7 


» 


1 4 


1 . 2 


4 


, 1 


4 


8 . 3 3 




I R ( n e a 


t ) 


: 3 


4 


0 


0 


2 


9 


4 5 


, 2 8 


5 


U , 


L 


6 3 0, 








1 


5 


9 5 , 


1 4 


8 


5 , 


1 4 4 U 




y o 


O , 


9 0 5, 








7 


4 


0 


» 


6 8 


0 


C c 


m ; 










15 


m m ® J 7 - 2 1 


© £. ^ #J 


























1 H — N M R , 


<5 : 


0 


• 


8 


8 


( t 


i 


J = 


6 . 6 


H 


z , 


3 


H ) 








1 


• 


2 


2 


- 1 


- 


4 6 


( m , 


7 


H ) 












1 


• 


4 


8 


- 1 


• 


6 3 


( m , 


1 


H ) 












1 


• 


7 


1 


- 2 


• 


2 3 


( m , 


4 


H ) 






20 






2 


• 


1 


3 


- 2 


• 


3 6 


( m , 


2 


H ) 












2 


• 


8 


4 


- 2 


• 


9 8 


( m , 


1 


H ) 












4 


• 


9 


6 


— 5 




0 3 


C m , 


2 


H ; 












5 


• 


0 


8 


- 5 




1 6 


( m , 


1 


H ) 












5 


• 


5 


8 


— 5 


• 


7 0 


( m , 


1 


H ) 






25 


1 3 C — N M R 




: 1 


4 




0 


7 , 


2 


2 


6 1 , 


2 


4 . 


5 


1 , 








2 


8 




8 


5 , 


2 


9 . 


3 0 , 


2 


9 . 


5 


5 , 








3 


1 




6 


4 , 


3 


3 . 


9 4 , 


4 


9 . 


6 


6 , 








1 


1 


4 




0 0 




1 2 


2 . 2 7, 


1 


4 1 


. 8 5, 








1 


4 


4 




5 8 

















WO 96/28250 




PCT/JP96/00578 



105 

IR(neat) :3410, 2960, 2930, 2850, 

1640, 1470, 990, 910 (cm 1 ) 
ffiffl 7 - 2 2 (D t$Lf&%d 
"H-NMR, o anti: 

0. 91 (d, J=6. 4Hz, 3 H ) 

1. 08 (dd, J = 1 1 . 1, 13. 0Hz, 
1 H ) 

1. 30 (dd, J = 1 1 . 1, 13. 2Hz, 
1 H ) 

1. 51-1. 73 (m, 1H) 

1. 81 (dd, J=7. 7, 7. 7Hz, 

1 H ) 

1. 85 (dd, J = 7 . 7, 7. 7Hz, 
1 H) 

1. 89-2. 20 (m, 1H) 

3 . 3 5 ( s , 4 H ) 

4 . 5 1 ( s , 4 H ) 

4. 90-5. 00 (m, 2H) 

5. 56-5. 69 (m, 1 H ) 
7. 21-7. 36 (m, 1 0 H ) 

,3 C-NMR, o anti: 

17. 74, 39. 71, 39. 82, 
41. 64, 45. 85, 51. 75, 
73. 19, 75. 25, 75. 34, 
113. 96, 127. 27, 127. 33, 
128. 22, 138. 98, 141. 78 
IR (neat) : 3 4 2 5, 3040, 2960, 2860, 

1640, 1460, 1365, 1105, 
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4. 28 ( t d . J = 9 . 6, 4. 3 H z , 
1 H ) 

5 . 2 6 ( s , 1 H ) 
,3 C-NMR, o: 0. 29, 14. 27, 14. 38, 

30. 87, 33. 65, 45. 54, 
63. 68, 81. 96, 121. 50, 
154. 85, 157. 96 
IR(neat) : 2 9 6 0, 2870, 1750, 1620, 

1465, 1380, 1250, 1150, 
970, 885, 840 (cm' 1 ) 
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20 t -f 7 7° o fc° -7 ? * > V A 7' o i K ( 2 . 5 6 m m o 1 ) £ S J£ 
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J^$it^S-r€»<!:. m<ttt1]UW 7 - 2 5 P 160mg f iR ^ 6 7 96 ) 
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12 7. 69, 135. 
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2. 49 (d, J=15Hz, 1H) 
2 . 6 8 ( m , 1 H ) 

2 . 8 9 Cm, 1 H ) 
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Me, S i - = -C 6 H 13 -f^ v/ OC0 2 E t 



C 6 H 13 



Me 3 S i 




l-hg/f;l/y'J;l/-l-*^>170mg (0. 9 3 4 m m o 1 ) . 
7'J ;l/*-t:t - H 2 lmg (0. 9 3 4 m m o 1) „ -r h ^ ^ 
7 7"d^ ^ -> ^ ^ > 0 . 342ml (1. 17mmol)©J.f-;U 
x - 9 in 1 ©igj^i:, - 7 8 °C T -< 7 7= n t° )i> v ' * •> £ A 7"" 

□ 5 K © 1 . 4 9 ^/L'X-f 1 ■ 7 2ml (2. 57mmol) 

*»TL, 3 O^T - 5 0 ti:»fil 2IHai«|$Lt 0 - 7 8 t i: 
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( JR i$i 8 3 % ) £M# t> ft tz 



H M W\ 8 - 1 © 1 - h U > f- )l> -> 'J ;i/ - 1 - 9 f- > . T U ;u ft - 
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5 . 7 5 ( s , 1 H ) 
7 . 2 1 ( m , 2 H ) 
7 . 4 0 ( m , 3 H ) 
HI&#J9-14©£j£!$l 

'H-NMR, o: 0. 01 Cs, 9H) 

1. 84 (t/t, J=7. 5, 6. 0Hz, 
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7. 15-7. 42 ( m , 5H) 
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OH He (trans) 
1 H — N M R , <5 : 



0. 86 (t, J = 6 . 4Hz, 3H) 

1. 95-2. 08 ( m , 2 H ) 

(Ha, Hb) 5. 18 (br. s, 1H), 
5. 22 (br s , 1 H) , 5 . 4 0 (b r s, 
1 H ) 

(Hd) 5. 76 (dt, J = 16. 3, 6. 8Hz, 
1 H ) 

(He) 5. 97 (d, J = 1 6 . 3Hz, 
1 H ) 
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H-NMR, o: 0. 17 (s, 9H) 

1 . 2 2 ( s , 9 H ) 

1. 57-1. 63 ( m , .2 H ) 

2. 42 (t, J=7. 82Hz, 2H) 

3. 61 ( t , J=6. 24Hz, 2H) 
5 . 7 6 ( s , 1 H ) 

l3 C-NMR, 6 : - 0. 02 (3C), 28. 2 ( 3 C ) . 

30. 3, 32. 4, 43. 6 (1C), 
62. 3, 131. 2, 156. 7, 

2 13. 8 

IR: 3430. 2960. 1680, 1600, 1260, 1140, 

8 6 0 C c m"' ) 
mm I 3 - 7 - 2 (D 

0 

Me 3 Su ^ ^ 

H^^H 0 ^ 

'H-NMR, 6 : 0. 11 (s, 9H) 

1 . 2 0 ( s , 9 H ) 
1. 62-1. 76 (m, 2H) 



3 C - N M R 



mm i 3 - 7 - 
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2 . 20 (dt, J = 6 . 5 1. 7 . 47Hz, 
2 H ) 

4. 06 (t, J = 6 . 50Hz, 2H) 

5. 52 (d, J = 1 . 40Hz, 1 H ) 

6. 28 (dt, J = 1 4 . 1, 7. 2Hz, 
1 H ) 

1 3 C - N M R . 8 : 0. 15 ( 3 C ) . 27. 2 ( 3 C ) , 

28. 9, 30. 0, 38. 7 ( 1 C ) , 
64. 0, 130. 0, 147. 5, 
17 8. 5 

I R : 2 9 4 0, 1720, 1600, 1480, 1280. 1240. 
1 1 5 0, 8 4 0 ( c m" 1 ) 
^mm 1 3 - 8 © $Lfc% 




'H-NMR, 6 : 0. 16 (s, 9 H ) 

1. 65-1. 78 (m, 1H) 

1. 94-2. 08 (m, 1H) 

2. 55-2. 63 (m, 1H) 
2 . 9 4 ( s , 1 H ) 

6 . 0 5 ( s , 1 H ) 

,3 C-NMR, 6 : 0. 28, 24. 9, 26. 4, 6 1. 2, 

120. 7, 124. 6, 131. 3, 

14 6. 9 

mm i 3 - i o <o£.&m 
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'f7 7°n^4 i ->7nnf-^> (2. 3 m m o 1) © x f ;l/ x - f ;l/ 
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- 4 5 °C T- 1 Bf ft % W L o - 4 0°CT"<>X7;bft K 7 4 m g 
( 0 . 7 m m o 1 ) £ jjn x. N 1 B# ftfi "C 0 °C 3= T H- fi & , 3 N & 7k 
5 m 1 £ in * # ifc L rt: o W«S**ft7KSfEK^^*->^ATl£*RLT 

flSt5i> 7 7 > 1 3 D % c, ft tz ( 1R J? 6 2 % ) 0 
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^mm i 4-1-1 4-9 

Bi2 4 9ifflt b7 ^ > jr. x -r ;U 1 4 A ( 1 . 0 m m o 1 ) 

if h7^ VT'o^+vf ^ > (2. Ommo 1) Oxf ix-f 
;U (7ml) *g ^ „ - 5 0 °C T >f V 7° n t° ;U v ' * •> >7 A 7' o $ 
F'Oxf ^x-f;l/g$ (4. Ommo 1) £ #D x. . - 4 5 ~ - 4 0 
2 BfRBatB* Lfco 0 ICS L 2 KSFfS8H£# 3 Ni^7K5m 1 

£ JO x. # ML L tz o W«JB*if7K8KK^^* •> f At^iLTgl^ 
M £E @ * U . 38 il £ •> U ij?)i<ij?L>9u-? V ? ? 7 4 - T ffi Si t* 
-Si. •> ? a 7° u > 1 4 B *<I2 4 0i:ttiR$"Cffbn/:o 
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2 4 
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HOv 



' H - N M R , d 



13 C - N M R , <5 



✓OH 

HO 7 



0 . 4 1 Cm, 1 H ) 

0 . 6 5 ( m , 2 H ) 

1 . 4 0 ( s , 3 H ) 

1 . 5 7 ( m , 1 H ) 

2 . 0 0 ( m , 1 H ) 

3 . 6 5 ( m , 1 H ) 
3 . 8 0 ( m , 1 H ) 

1 9. 9 9, 2 3. 0 9 

3 1. 19, 54. 07 



2 5 
6 2 



8 6 
4 3 



1 H — N M R , 5 



1 3 C — N M R 



0. 13 (d/d, J = 6. 0, 6. 0Hz, 
1 H ) 

0. 8 9 (d/d, J = 1 0 . 2, 6. 0Hz, 
1 H ) 

1 . 0 5 ( m , 1 H ) 

1 . 4 3 ( s , 3 H ) 

1. 51 (d/t, J=6. 2, 6. 2Hz. 

2 H ) 

2.90(br s,2H) 

3. 70 (t, J=6. 2Hz, 2H) 

19. 62. 20. 62. 22. 09. 
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. 1 


5 , 14 
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HO 



OH 



1 H — N M R , <5: 0. 43 (d/d, J = 5 . 8, 5. 8Hz, 

1 H ) 

0. 65 (d/d, J=9. 6, 5. 8Hz, 

1 H ) 

0 . 7 4 ( m , 1 H ) 

1 • 2 8 ( s , 3 H ) 
1 • 3 3 ( s , 3 H ) 
1 • 4 4 ( s , 3 H ) 
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1. 52 ( d / d , J = 1 5 . 0, 10. 3 H z , 
1 H ) 

1. 92 ( d / d , J = 1 5 . 0, 5. 1Hz, 
1 H ) 

,3 C-NMR, o: 20. 5 7, 20. 93, 26. 02, 

28. 16, 31. 32, 42. 00, 
5 4. 14, 71. 37 

OH 



•H-NMR, 6 : 0. 17 ( d / d , J = 6. 0, 6. 0Hz, 

1 H ) 

0. 97 ( d / d , J = 1 0. 2, 6. 0Hz, 
1 H ) 

1 . 10 ( m , 1 H ) 

1. 2-1. 35 (s, 7 H )• 
1 . 4 2 ( s , 3 H ) 

1. 65 ( d / d , J = 13. 8, 5. 7Hz, 
1 H ) 

1. 8-2. 5 (m, 2H) 
13 C-NMR, <5: 20. 48, 20. 90, 21. 31, 

29. 50, 29. 13, 43. 36, 
5 4. 8 2, 7 1. 3 3 
&nm 1 5-1-1 5-8 

B: 2 5i:jpf8lOtb7-f > 7 - ;l/ x x f ;l/ 1 5 A ( 1 . 
Ommol) if V^Dif+i/f ^> (1. 3mmol) © 

jl f- ;U jl - -r ;U (7ml) jg fi£ il . - 5 0 t f ^ 7 ^ n b° ;l- 7 7' ^ 
-> A ? n U K ffl i f- J- — r- ^ ^ «[ (2. 6mmo 1) £ fin X > 
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- 5 0 ~ - 4 0 °C T' 1 B# m m W L tz o 3 N ig. m 7* 5 m 1 £ fin . # 

9 h > 1* X i± ^ ^ 1 5 B & m 2 5 © J; ^ /j:JK$T!# «i tl/: 0 
12 5 
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H-NMR, o : 0. 98 (t, J = 7 . 3 H z , 3H) 
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0. 35 (q, J = 7 . 3 H z , 2H) 

1. 80-1. 90 Cm, 2H) 
2 . 3 0 ( m , 1 H ) 

2. 45 ( d t , J = 1 . 1, 4. 7Hz, 
1 H ) 

4. 13 Cdt, J = 9 . 2, 6. 6Hz, 

1 H ) 

4. 28 ( d t , J=9. 1, 2. 9Hz, 

1 H ) 
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1 6 - 1 S 



1 6 - 1 P 



?onMJ^7 7 s o^^->^^>293mg (1. 1 3 m m o 1 ) 
ffl^if ;H-fA ( 5 . 6ml) jg j& (I N —7 8 °C T" V 7° n h° 
>U -7 * v Q A 7' o ; Kffl-^xf ;l/x-fMgftl. 6 7ml ( 2 . 
1 7 m m o 1 ) *1]tiz- 1 mmmWLtz'ik, 1 6 - 1 S 1 8 7 m g ( 0 . 
7 6 3 m m o 1) © ^ a. f - ;U a. - -f (2ml) flD 3 B# 
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1 H - 



^T'#fiL/: fl 0 °C T' fig m ft. Wc * 31 * h "J * A 7k £ JD * > 7 

h »J A N -t 7 -f h**D>LSi&TlB¥IHI8£#Lrt:S6. -t 7 -f 

L . zS ft * « EE » til L „ i i •> 'J ^ ^ A 7 A ^ d ? h ^' 
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OCILPh 
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356mmol) t f h 7 •< V 7° □ 
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^4-->^^>14 2mg CO. 4 9 8 m m o 1 ) © y i f x - f 
Jl ( 3 . 6ml) - 5 0 °C T V n t° ;U -? * •> A 7* 

d i K© v?xf ;l/x- f;l/^?g 0 . 55ml (0. 962mmol) 
£ SO * . 1 Bf H « # L *: c 1^0TliS*T*ilL, 1 N i£ ?K £• 

jd *. # & l . w«»*«S7K«5K-?'^*i'^ATig:*ft^. w m & m % 

M i£ ® * L . g| it £ -> iJiiYfrij^J+fw b?'77<-T*mW±-r 
<5 i s ^.flc'fe) 1 6-3P C c i s 1* 5 1 m g (JR^S 79%) SCf t rans 
# 6 . 5 m g ( iR $ 1 0 % ) AM# t» ft tz 0 
Hfrfcffl 1 6-4-1 6-5 

S2 6 







J& %d 


m (96) 


16-3 


TMS 




TMS 


cisf£79S> 
transffclOSS 


16-4 








cis#62* 


16-5 


CsHl3 


0CH 2 Ph 

Me>Cj 


C 6 Hn 


cisf£53X 



Il^I 1 6-3©£j&^ 

1 H - N M R , <5: ( c i s # ) 

0 . 15 ( s , 9 H ) 

1. 45-2. 20 (m, 7H) 

2. 61-2. 71 (m, 1H) 
4. 10-4. 16 (m, 1H) 
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( m , 1 H ) 
( m , 1 H ) 
;Jfc0J16-4©£fi£*iaj 

'H-NMR, 6: 1. 41 (s, 3 H ) 

1. 56-2. 18 Cm, 7H) 

2. 70 (dd, J=8. 2, 9. 9Hz 
1 H ) 

7. 27-7. 47 ( m , 5H) 

\mm 1 6 - 5 © 
'H-NMR, <5 : 
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7^3>||MT, f h7^77'D^ + yf^0. 37ml (1. 
28mmol) i 3 nt^ f> 2 1 9ing (1. 1 6 m m o 1 ) 
© x f ;b x - f ^ (8ml) ig^C, - 5 0 *C T -f V 7 s o t° ;U -7 
-> *7 A 7* o S K <E> 1 . 5 3mol.xf-,rt/.x. — T-;l/?gflgl. 67ml 
(2. 5 6mmo 1 ) ^ITLto S J£ ?l£ £ - 5 0 ~ - 4 0°CT'l. 
5 ^ W BE j$ U . - 4 0 °C T' N - 7° o t° U 7= > - ( ( R ) - 1 - 7 ^ 
— ji x. ji ) T ; > 1 3 0 m g (0. 8 1 m m o 1 ) £ ftl . 5 B# 
W «t ft L o 7K «■ tJU * > ISf T-^iSL^^l/: 0 W « « * Sft tK Bfi 
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(0. 5mmo 1) * in x. , 2 B$ H & # L *: „ 
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3 b# m -c m. & 3 t # a l tz o 7kzmz.tz'&^ & l w m « £ m ?k 
iv/^y^-c^ii, w m ^ & m © * u > m m. * •> u * ^ - 
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( JR ^ 5 7 % ) t> ft rt: o 
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TMS ^ 


37 
11 


54:46 
53:47 
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OCOJiie N^Ph 



1 H — N M R , o 



10 



15 



1. 60-1. 80 ( m , 4H) 

2. 30-2. 40 (m, 2H) 
3 . 7 8 ( s , 3 H ) 

4. 57 (q, J = 6 . 7 H z ) 

5. 05-5. 12 (br d, J = 5 



6 H z , 



1 H ) 

5. 21 ( d , J = 1 0 . 4Hz, 1H) 

5. 31 (dd, J=l. 2, 17. 2Hz, 
1 H ) 

5. 79 (ddd, J=6. 7, 10. 4, 

17. 1 H z , 1 H ) 

7. 20-7. 40 (m, 5H) 

7. 76-7. 80 (m, 1H) 



1 7 - 2 P 



20 



^6 



1 H — N M R , d 



25 



1 . 3 0 ( m , 7 H ) 

2 . 6 7-2. 

3 . 0 9 ( d t 
12. 8Hz, 1 H ) 
3 . 7 6 ( s , 2 H ) 

5. 10 (d, J = 1 0. 

5. 11 (d, J = 1 7. 

5. 88 (ddd, J = 8 



7 4 ( m , 1 H ) 
like q , J = 6 



2 , 



9 H z , 1 H ) 
0 H z ) 

. 3 , 10. 7 , 
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16. 7 H z ) 

7 . 20-7. 40 Cm, 5H) 
13 C-NMR, o: 21. 62, 29. 49, 31. 14, 

46. 92, 52. 20, 61. 65, 
115. 60, 126. 70, 128. 07, 
128. 26. 138, 140. 84 
IRCneat) : 3 0 7 5, 3030, 2970, 2875, 

1750, 1640, 1500, 1460, 
1345, 1270, 1140, 1080, 
1030, 1005, 920, 740, 700 
(cm" 1 ) 

17-31 




15 



OCaMe 



1 H - N M R , 6 



20 



25 



1 




3 


5 


- 1 . 


8 


0 ( m , 


6 H ) 






2 




3 


1 


( d t 




like 


q , J 




. 1 


1 


1 




9 


H z , 


2 


H ) 








3 




7 


7 


( s , 


3 


H ) 








4 




5 


6 


( s , 


2 


H ) 








5 




0 


4 


( d t 




like 


q , J 


= 7 


. 0 


1 


3 




0 


H z , 


1 


H ) 








5 
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0 


C d , 


J 


= 10. 


4 H z 


, 1 


H ) 


5 




2 


8 


( d , 


J 


= 17. 


1 H z 


, 1 


H ) 


5 




7 


8 


( d d 


d 


J = 6 


- 7 , 


1 0 


. 4 


1 


7 




1 


H z , 


1 


H ) 








7 




2 


0 


— 7 . 


3 


5 ( m , 


5 H ) 






7 




7 


7 


— 7 . 


8 


1 ( m , 


1 H ) 







1 7 - 3 P 
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IN 

^6 



' H - N M R , o: 1. 25-1. 80 (m, 9H) 

2. 45-2. 57 ( m , 1 H ) 
2. 70 ( d t . J = 4 . 8, 9. 2 H z 
3 . 7 6 ( s , 2 H ) 
5. 10 ( d , J = 1 5 . 5Hz) 
5. 11 (d, J = 1 1 . 6 H z , 1H) 
7. 20-7. 40 (m, 5H) 

13 C-NMR, <5 : 23. 05, 23. 11, 28. 43, 

29. 11, 43. 36, 50. 91, 
56. 62, 115. 44, 126. 6 1, 
128.00, 128. 20, 139. 37, 
14 1. 0 5 

IR(neat) : 3 0 7 5, 3025, 2930, 2855, 

1750, 1640, 1500, 1460, 
1270, 1130, 1075, 1030, 
1000, 915, 740, 700 (cm" 1 ) 

17-41 



BnN^ 




0C0,Me 

H-NMR, 6 : 3. 23 (dd, J=7. 5, 13. 6Hz, 

1 H ) 

3. 32 (dd, J = 6 . 1, 13. 4Hz, 
1 H ) 

3 . 6 9 ( s , 3 H ) 

4 . 8 5 ( s , 2 H ) 
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5. 13 (d, J = 7 . 9 H z , 1H) 

5. 18 (d, J = 1 4. 5 H z , 1H) 

5. 2 8 (d t like q , J = 6 . 6 , 

13. 7 H z , 1 H ) 

5. 80 (ddd, J = 6. 5, 10. 6, 

17. 2 H z , 1 H ) 

7. 20-7. 40 (m, 8 H ) 

7. 86 ( d d , J = 2 . 0, 7. 0Hz, 

1 H ) 

8 . 7 1 ( s , 1 H ) 

1 7 - 4 P 




•Ph 



1 H - N M R 



2 


. 8 


7 


( d d , 


J = 4 . 


8 , 


1 5 . 


6 H z , 


1 


H ) 














3 


. 0 


1 


( d d , 


J = 7 . 


0 , 


1 5 . 


8 H z , 


1 


H ) 














3 


. 2 


8 


( d t , 


J = 7 . 


1 , 


1 3 . 


7 H z , 


1 


H ) 














3 


. 8 


3 


( d , 


J = 1 3 
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H z , 


1 H ) 
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. 9 


3 


( d , 


J = 1 3 


2 


H z , 


1 H ) 


4 


. 2 


2 


( d , 


J = 6 . 


4 H 


z , 1 


H ) 


5 


. 1 


6 


( d t , 


J = 2 . 


2 , 


1 0 . 


4 H z , 


1 


H ) 














5 


2 


4 


( d , 


J = 1 6 


. 5 


H z , 


1 H ) 


5 


. 8 


5 


( d d 


d , J = 


8 . 


7 , 1 


0 . 3 , 


1 


7 . 


3 


0 H z 


. 1 H ) 








7 


. 2 


0 


— 7 . 


4 5 (m 


, 9 


H ) 
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13 C - N M R , <5 



I R (neat) 



3 


6 


• 


4 


1 


• 


4 


8 . 6 


1 , 5 


1 


• 


3 


3 


• 




6 


4 




7 


5 




1 


1 6 . 


6 5 , 


1 


2 


4 


- 


5 


0 . 


1 


2 


4 




7 


6 , 




12 6. 


2 3 , 


1 


2 
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• 


8 


0 , 


1 


2 


7 




3 


3 , 




12 8. 


0 7 , 


1 


2 
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8 , 
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7 
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14 0. 
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1 
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3 0 4 
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3 


0 . 
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7 
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1 6 4 
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1 
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0 




1 
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6 0 . 


13 7 


0 




1 


3 


3 


0 , 


1 


2 


7 
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1 


1 


4 0 , 


1 0 8 


0 


t 


1 


0 


3 


5 , 


1 


0 


1 


0 


» 


9 


2 


0 , 8 


0 0 , 


7 


5 


0 




7 


0 0 


( 


c 


m 


- 1 


) 























17-51 



1 H — N M R 



1 . 


7 


0 


- 1 . 


8 3 ( m , 


2 


H ) 


2 . 


2 


3 


- 2 . 


4 5 ( m , 


2 


H ) 


2 . 


4 


1 


( b r 


d , J = 


4 . 


4 H 


3 . 


8 


0 


( s , 


3 H ) 






4 . 


5 


7 


( s , 


2 H ) 






4 . 


7 


1 


( s , 


2 H ) 






7 . 


2 


0 


- 7 . 


4 0 ( m , 


5 


H ) 


7 . 


7 


8 


- 7 . 


8 5 ( m , 


1 


H ) 



2 H ) 



17-5 P 



>6 



H - N M R , 6 



1. 45-2. 00 (m, 5 H ) 
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1 3 
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1 
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n ) 
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3 
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8 




2 
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. 6 8, 
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1 0 , 
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1 




8 


6 
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0 


.94, 
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0 5 


. 8 4, 
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2 8. 3 


0 


, 1 


4 1.0 
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17-61 



TMS. 

<5> 



OCOJIe N-^Ph 
1 H — N M R , <5 : 



0 . 


1 


6 


( s , 


9 


H ) 






1 . 


7 


0 


- 1 . 


9 


3 ( m , 


4 


H ) 


2 . 


3 


5 


C d t 




like 


Q 


, J = 7 


1 2 




0 


H z , 


2 


H ) 






3 . 


8 


0 


( s , 


3 


H ) 






4 . 


5 


7 


( s , 


2 


H ) 






5 . 


2 


5 


( t , 


J 


= 6 . 1 


H 


z , 1 H 


7 . 


2 


0 


- 7 . 


4 


0 ( m , 


5 


H ) 


7 . 


7 


9 


( t , 


J 


= 4 . 7 


H 


z ; 



5 , 



1 7 



6 P 



Ph 



H — N M R , S : 0 



1 



15 ( s , 9 H ) 

50-1. 90 (m, 7 H ) 
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N'MR 
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1 . 
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IRCneat) : 3 4 0 0, 3175. 3030. 2965, 
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2875, 1605, 1500, 1460, 

1345, 1250, 1140, 1070, 

1030, 840, 760, 730, 700 
(cm") 



OCOJe N Ph 

Y 



1 H - N M R , 5 



1 . 
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8 


( d 


, J 


= 6 . 
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7 . 
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( t 


, J 


= 5 . 


1 


H 


z , 


1 


H ) 



1 7 



7 P 



^6 



1 H - N M R , 6 



1. 27 (d, J = 6 . 6Hz, 3 H ) 
diastereomer 1. 31 Cd, 
J = 6 . 6 H z , 3 H ) 

1. 40-1. 90 ( m , 7H) 

2. 50 ( d t , J = 6. 5, 13. 6Hz, 
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1 H ) 



3 C - N M R , d : 
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t e r 
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0 , 


1 1 
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1 3 8 




6 8 




1 


3 8 . 


7 7 


, 1 


4 


6 



14 6. 4 

IR(neat) : 3 4 0 0, 3075, 3040, 2975, 

2875, 1760, 1690, 1640, 
1610, 1500, 1460, 1380, 
1275, 1140, 1035, 1005, 
920, 770, 705 (cm" 1 ) 

17-81 

N^Ph 

OCOJIe 

1 H — N M R , 6 : 1. 35-1. 45 (m, 2H) 

1. 48 (d, J = 6 . 7Hz) 

2. 28 (dt, J = 5. 1, 12. 2Hz, 
2 H ) 
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3 . 7 7 ( s , 3 H ; 

4. 27 (q, J = 6 . 7 H z ) 

5. 00-5. 08 (m, 1H) 

5. 20 ( d d , J = 1 . 2, 10. 5Hz, 
1 H ) 

5. 28 Cdd, J=l. 8, 17. 1Hz, 
1 H ) 

5. 76 (ddd, J=6. 9, 10. 5, 

17. 3 H z , 1 H ) 

7. 20-7. 40 ( m , 5H) 

7. 73 ( t . J = 5 . 1Hz, 1 H ) 

1 7 - 8 P 

N^Ph 

(major product) 



3 C - N M R , <5 
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( d 
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2 9. 4 7, 30. 22, 42. 38 
54. 54, 55. 14, 115. 92 
126. 58, 126. 69, 128. 24 
138. 86, 146. 62 

: 3 3 0 0 , 3050, 2950, 2850, 
1760, 1700, 1640, 1610, 
1500, 1460, 1380, 1280, 
1140, 1005, 920, 770, 705 
(cm- 1 ) 

o d u c t ) 

1. 29 (d, J = 6 . 6Hz, 3H) 

1. 40-1. 75 (m, 9H) 

2. 22-2. 32 (m, 1H) 

2. 51 (dt, J = 3 . 8, 8. 2, 10. 
9 H z , 1 H ) 

3. 47 ( q , J = 7 . 1Hz, 1H) 
5. 04 (d, J = 1 3 . 0Hz, 1H) 
5. 08 (d, J = 5 . 3Hz, 1H) 

5. 93 (ddd, J=7. 2, 10. 6, 
17. 7 H z , 1 H ) 
7. 20-7. 35 (m, 5H) 
: 22. 69, 23. 46, 24. 79, 
28. 13, 28. 70, 44. 14, 
53. 73, 54. 27, 115. 21, 
126. 59, 126. 64, 140. 02, 
14 6. 34 
: 2 9 3 0, 2860, 1640, 1500, 
1480, 1375, 1270, 1120, 
920, 765, 700 (cm") 




PCT/JP96/00578 



A : B : C : D = 7 4 : 2 3 : 1 . 8:1. 2 
cis major diastereomer A 
'H-NMR, 6 : 1 . 30 (d, J = 6. 5 H z , 1 H } 

1 . 6 4 ( s , 1 H ) 

2. 7 2 (dd, J = 1 . 8, 15. 5 H z , 
1 H ) 

2. 91 (dd, J=6. 7, 15. 8Hz) 

3. 20-3. 31 ( m , 1H) 
3. 90-4. 03 (m, 2H) 

5. 14 (dd, 5=2. 2, 10. 1Hz, 
1 H ) 

5. 24 (dd, J = 2 . 1, 17. 0Hz, 
1 H ) 

5 . 7 2 ( d d d like dt, J=9. 9, 
17. 1 H z , 1 H ) 
7. 10-7. 54 (m, 9H) 
13 C-NMR, 6 : 25. 33, 36. 46, 47. 99, 

55. 47, 62. 88, 116. 55, 
124. 26, 124. 55, 126. 34, 
126. 82, 126. 95, 127. 10, 
128. 34, 138. 0 8, 141. 24, 
145. 1 1, 145. 94 
IR(neat) : 3 0 8 0, 3040, 2975, 2940, 

2875, 1735, 1645, 1610, 
1500, 1460, 1380, 1305, 
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1270, 1130, 1010, 920, 
800, 760, 705 (cm") 
cis minor diastereomer B 
•H-NMR, 5 : 1. 31 (d, J = 6 . 6 H z , 1 H ) 

1. 5 0 ( b r s, 1H) 

2. 92 (d, J=6. 5Hz, 2 H ) 

3. 07 (dt, J = 6 . 8, 13. 6 H z , 
1 H ) 

3. 90-4. 10 (m, 2H) 

5. 14 (dd, J = 1 . 2, 10. 9Hz, 

1 H ) 

5. 15 (dd, J=l. 2, 17. 0Hz, 
1 H ) 

5. 94 (ddd, J=8. 7, 10. 4, 
18. 1 H z , 1 H ) 
7. 10-7. 54 (m, 9H) 
,3 C-NMR, o: 24. 48, 35. 96, 48. 91, 

55. 36, 62. 23, 116. 30, 
124. 43, 124. 89, 126. 05, 
126. 86, 127. 16, 128. 42, 
142. 09, 145. 77, 146. 25 
IR(neat) : 3 0 8 0, 3040, 2975, 2930, 

2875, 1650, 1620, 1500, 
1470, 1130, 1030, 930, 760, 
7 0 5 (cm" 1 ) 
C : D = 1 . 8:1. 2 diastereomixture 
'H-NMR, 6 : (C) 1. 34 (d, J = 6 . 6Hz, 1H) 

(D) 1. 40 (d, J = 6 . 6Hz, 1H) 
1 . 5 4 ( s , 1 H ) 



WO 96/28250 PCT/JP96/00578 

178 

2. 62 (dd, J = 9 . 9, 15. 5Hz, 
1 H ) 

(D) 2. 72 (dt, J = 7 . 8, 15. 
3 H z , 1 H ) 

(C) 2. 85 (dt, J=7. 4, 15. 
5 H z , 1 H ) 

(D) 3. 00-3. 10 (m, 2H) 

( D ) 5. 81 (ddd, J=7. 9, 10. 

3, 18. 1Hz, 1H) 

(C) 5. 95 (ddd, J = 8 . 6, 10. 
2, 17. 2Hz, 1H) 
7. 10-7. 50 (m, 9 H ) 
13 C-NMR, 8 : 24. 76, 25. 54, 36. 65, 

37. 39, 53. 87, 54. 8 1, 
55. 50, 56. 73, 65. 70, 
144. 43, 114. 87. 123. 88, 
124. 09, 124. 23, 124. 55, 

126. 43, 126. 78, 126. 93, 

127. 18, 127. 25, 128. 30, 

128. 34, 140. 77, 141. 53, 
141. 8, 142. 08, 145. 60, 
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IR(neat) : 3 3 3 0, 3080, 2980, 2930, 
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920, 750, 705 (cm- 1 ) 

1 7 - 1 0 I 
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2 0 2. 1 , 2 0 2. 4 
IR(neat) : 3 4 0 0, 3075, 3050, 2975, 



2875, 1965, 1500, 1460, 
1380, 1280, 1135, 850, 765, 
7 0 0 (cm" 1 ) 



H-NMR, 6 : 0. 17 (s, 9H) 

1. 48 (d, J = 6 . 7Hz, 3H) 
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1. 34 (d, J = 6 . 5 H z ) 
1. 40-1. 50 (m, 1H) 

1. 65-1. 90 Cm, 6H) 

2. 78-2. 87 (m, 1H) 

2. 94-3. 00 (m, 1H) 

3. 89 ( q , J = 6 . 5Hz, 1 H ) 
7. 20-7. 40 (m, 5H) 

13 C-NMR, 6 : 0. 27, 21. 07, 25. 48, 

30. 94, 31. 30, 34. 22, 
56. 33, 59. 75, 87. 94, 
107. 65, 126. 76, 126. 86, 
128. 29, 145. 83 
IR(neat) :3400, 3070, 3030, 2970, 

2870, 2160, 1500, 1460, 
1365, 1255, 1100, 1030, 
903, 845, 760, 700 (cm-') 
diastereomer B 

'H-NMR, <5 : 0. 14 (s, 9H) 

1. 36 (d, J=6. 5Hz) 
1. 45-1. 60 (m, 1H) 
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2.97(dt like 'q , J = 6 . 6 , 
13. 2 H z , 1 H ) 

3. 84 (q, J=6. 6Hz, 1H) 
7. 20-7. 40 (m, 5H) 

"C-NMR, <5: 0. 15, 21. 57, 23. 71, 

30. 75. 30. 84, 35. 87, 
55. 80, 58. 95, 87. 99, 
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:3400, 2960, 2860, 1650, 
1500, 1465, 1370, 1250, 
1140, 840, 760, 700 (cm-') 



Ph-CH=N-C 3 H, 



D:0 



Ph-CH-NHC,H, 
i 

D 

1 8 - 1 P 



10 



15 



20 



25 



xh^^7 7°n^ + v^^>426mg (1. 5 m m o 1 ) iN 
- (7x-;Mf 'Jf>) ^ot°;l/T=>147mg (1. Ommol) 
O a. f- ;U a. - -f ;U (8ml) m IZ „ - 7 8 °C T -f V ~f n h° ;U v 
r^y^A^DiJ FCvif^i-f^lZ. 46ml (3. Ommol) 
£ 3JD * . 1 B$ Fe^ T - 5 0 °C * T ; I?- L 2 B# FbI m W L o £ J?5c L f- 
^>rt-£$H-- 7 8 0 C-cm7K£2JD;L. ^ & 3 T # L <> ^iLf 

& Jf £ M 7* fit ^ r * v ? a t- i£ *g & . W*£*g&£^£®*L, m 

?S £ -> U *f ;^7i»^n7 h ^ -7 7 -r - T ffi §g "T <5 £ 4^ T 

5 > 1 8 - 1 P 14 5mg ( IR ^ 9 7 % ) *<#iitifco 

1 H — N M R , <5: 7. 19-7. 36 (m, 5H) 

3 . 7 9 ( s , 1 H ) 

60 (t, J = 7 . 2Hz, 2H) 

45-1. 62 (m, 2H) 
4 5 ( b r s , 1 H ) 

92 (t, J = 7 . 4Hz, 3H) 



2 
1 
1 
0 



mm i 8-2 



Ph-CH=N-GH, - PhCHO 



Ph-CH-NHC 3 H, 
HO-CH-Ph 



1 8 - 2 P 



\mm i 8- i titi: Ltn^ntf ^ / it^fti^ £ 7K © ft 
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^0 i:OX7^f b F 2 6 5 mg (2. 5mmol) £ SD . - 
5 0 °C -C 2 B£ m ytW& . 7K £ *D . £;86 01 © 1 8 - 1 <t IW1 & K &m • 
»!!t5^ £ J& T = > 1 8 - 2 P 64mg (iK$2 5 %) AMI 
t> ti Iz 0 

6 . 97-7. 80 (m, 10H) 
4. 99 ( d , J=8. 3Hz, 1H) 
3. 76 (d, J = 8 . 5 H z , 1H) 
2. 50 (t, J = 7 . 9Hz, 2 H ) 
1. 2 6 ( b r s, 1H) 
1. 00-1. 19 ( m , 2H) 
0. 59 (t, J = 7 . 4Hz. 3H) 



TMS 

- cb-° 

1 9 - 1 P 

? a □ hU'fV7 D D^^v^-^>l 5 5mg 
(0. 6mmol)©yi^;Ui-^;l/(4. 3ml) ^ ft t- ^ - 
7 8 °C T" 1 9 - 1 S 1 19mg (0. 5mmo 1) > ^ V ^ o t° ;U 
7y^i/n^a'J Ffflvxf ^x-f il/^igO. 7 8ml ( 1 . 
2 m m o 1 ) £ in ;t 3 0 # TH «£ # L . 1 tPIt- 2 0°C* 
2 Bf 181 it # L tz o lN$£&7K£*n;L^i&i=#S&x * i f- ;U .x. - t- 

ii7^'* ^Atgiit^i^iESiu m m. £ -> u * y ;u 

*7 7 A ? n ^ h 5 7 -"Cfl[|!!t5i, 3gfl:fc 1 9 - 1 P 5 8 m g 
( JR m 6 0 % ) h ft tz 0 

1 9 - 1 P 

'H-NMR, (5: 0. 19 (s, 9H) 

1. 10 ( d / q , J = 7 . 9, 11. 9Hz, 



H-NMR, o : 



ii^n 9 - i 
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HJfc#] 1 9 - 1 t mWil- LT. 1 9 - 2 S 8 3mg (0. 5mmol) 
^ £ m it it 1 9 - 2 P 6 2mg (l|X$7 4 %) *q#^tl/: 0 
1 9 - 2 P 

'H-NMR, o: 0. 36 (d/d, J = 4 . 8, 8. 2Hz, 

1 H ) 

0. 45 ( t , J=4. 8Hz, 1H) 
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C - N M R , o 



I R (neat) 



mmm 1 9-3 



1. 08-1. 22 (m, 1H) 

1. 25 (t, 5=7. 1Hz, 3H) 

1. 50-1. 86 (m, 6H) 

2. 37 (d, J = 1 5 . 0Hz, 1H) 
2. 47 ( d , J = 1 5 . 0Hz, 1H) 
4 . 14 (q, J = 7 . 1Hz, 2H) 

: 12. 09, 14. 28, 21. 37, 
23. 36, 25. 23, 27. 47, 
31. 77, 41. 00, 59. 99, 
17 2. 70 

:2950, 2860, 1740, 1260, 



1180, 1170, 1150, 1040 (cm" 1 ) 



d- co,Et - — 



1 9 - 2 S 



C0,Et 
Et'^Et 

1 9 - 3 P 



1 9 - 1 tm&l'* l 9 - 2 S 83mgC0. 5 mm o 1 ) . 
^onhU-rv7°o^^->^^>155mg (0. 6 m m o 1 ) . 
-f V 7° o t° Jl -7 9 ' * -> V A ? o u K ( 1 . 2 m m o 1 ) £ S Ifr $ ■£ 
tt> yxf h > 0. 076ml (0. 7 5mmo 1) tl^ 

ist'3Kfr B itirH/:o i n m. m ?k *n *. & . $g m #j i 9 - 1 t 

• mWk? Z> t . 1 9 - 3 P 68mg ( JR ^ 5 7 96 ) *>< W 



1 9 - 3 P 
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N M R 



0. 47 ( d / d , J = 4 . 7, 8. 3Hz 
1 H ) 

0. 65 (t, J = 4 . 7Hz, 1 H ) 

1. 00 (t, J = 7 . 5Hz, 3H) 
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-IS 2 0 4 m g (1. 0mmol)©v?xf-.rt/i-7-;l/(12ml) 
$ W. i~ , ~ 4 5 °C T -f V 7° D t° ;b T * -> * A ? n 'J F C y i f ^ 
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m , 3 H ) 

m , 5 H ) 

6 , 2 9. 31, 

7 , 6 3. 4 3, 

9 8, 1 2 8. 2 0, 



jjffll2 Q-2 

OCT — 0> 

2 0 - 2 S 2 0 - 2 P 

ilfj 2 0 - 1 i^ii: IT, 2 0 - 2 S t> m it tie 2 0 - 2 P 
9 8 %T'?#t.nt 0 
2 0 - 2 P 

1 H — N M R , 6: 0. 45 (dd, J , = J 2 = 5 . 7Hz, 1H) 

0. 71 (dd, J , = 1 0 . 2Hz, J 2 =5. 7 
Hz, 1 H ) 
1 . 5 0 ( m , 1 H ) 
2.74(br s,lH) 

2. 90 (d. J AB =15. 6Hz, 1H) 

3. 23 (d, J AB =15. 6Hz, 1 H ) 
3 . 2 7 ( m , 2 H ) 

7. 00-7. 17 (m, 4H) 
13 C-NMR, <5: 12. 15, 19. 37, 30. 17, 

37. 19, 55. 60, 125. 94, 
126. 44, 128. 72, 128. 91, 
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133. 74, 134. 96 

mmm 2 i - i 

OH 

oC - o$ 

2 1 - 1 S 2 1 - 1 P 

2 1 - 1 S 14 8mg (0. 5 m m o 1) Oyxf ;l/x-f ;b (5ml) 
, - 7 8°CT-7 i h7^V7 e a^^->^^>2 13mg (0. 
7 5 m m o 1 ) in ;L . S i: V 7° u t" ^ 7 / ^ •> >) A ^ u 'J K © 

jn. ^ ;U ^ - -r ;l/ ?g ?g 0 . 9 7ml (1. 4 5mmol)£Jnx.rt: 
^ . 2fi|f|T'iSt t-#SL/: 0 f h7t Fu77>2. 5 m 1 <h 
7K 1 - 2 ra 1 ^iDi^ vi^Ui-T-^TteiiJL.W^JI^^kESi 

;U # 5 A ? n v b ? 5 7 4 - "CttSL-f 2> t * ~s ? u 7° u \£ JIT ^ - 
JU W 2 1 - 1 P 1 1 8mg ()R$9 4 %) # » «2> ft tf: „ 

mmm 2 1-2-2 1-7 

#1 M #J 2 1 - 1 t^ii: LT, 12 8 0J:?/ifeI^^fco 
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2 1 - 1 P 

'H-NMR, 6 : 7. 62 (dd, J = 1 . 7, 7. 5Hz, 

1 H ) 

7 . 2 8 ( m , 5 H ) 
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7. 05 ( d t , J = l. 7 , 7. 8Hz, 
1 H ) 

6. 83 ( t , J = 7 . 2 H z , 1H) 
6. 61 Cd, J = 8 . 3Hz, 1 H ) 
4. 46 (d, J = 1 5 . 5Hz, 1 H ) 
4. 22 ( d , J = 1 5 . 5Hz, 1 H ) 

3. 14 (d, J=2. 1Hz, 2H) 
1 . 8 8 ( m , 1 H ) 

1. 51 (t, J = 5 . 5Hz, 1H) 

1. 23 (dd, J = 5 . 0, 9. 6Hz, 

1 H ) 

,3 C-NMR, 6 : 142. 32, 138. 2 1, 128. 83, 

128. 48, 127. 37, 126. 91, 
126. 66, 124. 30, 118. 00, 
112. 22, 54. 55, 53. 27, 
45. 20, 28. 95, 16. 47 
IR(neat) :3250, 2980, 2950, 2820, 

2730, 2160, 1565, 1463, 
1418, 1320, 1290, 1255, 
1210, 1180, 1135, 1090, 
1035, 1010, 990, 910, 
870, 690, 660 (cm" 1 ) 

2 1 - 2 P 

'H-NMR, o: 7. 54 (dd, 5=7. 5, 1. 5Hz, 

1 H ) 

7 . 0 9 ( m , 3 H ) 
6 . 3 3 ( s , 1 H ) 

4. 18 (dd, J = 1 0 . 7, 5. 5Hz, 
1 H ) 
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, 15 8 0, 1518, 

) . 1 4 5 0, 

, 1 3 6 0, 1 3 3 0, 

1 1 2 1,1 0 7 5, 
0 , 8 5 5, 8 0 5, 

-' ) 

2 . 6 , 1 . 8 H z , 

3 . 5 , 1 . 7 H z , 

. 2 H z , 1 H ) 

= 12. 9 , 5 . 9 , 
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= 13. 0 , 5 . 6 , 
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. 0 H z , 1 H ) 
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1540, 1515, 1480, 
1460 (nujor), 1395 (nujor), 
1319, 1298, 1242, 1215, 
1165, 1098, 1055, 1035, 
988, 940, 903, 870, 825, 
750, 680, 665 (cm" 1 ) 

2 1 - 6 P 

•H-NMR, <5 : 0. 90 (t, J = 4 . 5Hz, 1H) 

0. 96 (dd, J = 4 . 7, 8. 9Hz, 
1 H ) 

1. 44-1. 54 (m, 1H) 

2. 37 (d, J = 9 . 33Hz, 1H) 
2. 96 (dd, J = 8 . 76, 3. 4 8 H z , 
1 H ) 

2. 91 (dd, J = 13. 89, 5. 25Hz, 
1 H ) 

3. 02 (dd, J = 13. 86, 4. 92Hz, 
1 H ) 

3. 38 (dd, J=6. 60, 5. 31Hz, 

1 H ) 

3. 64 (dd, J = 15. 51, 13. 86Hz, 

2 H ) 

7. 10-7. 38 (m, 1 0 H ) 

2 1 - 7 P 

'H-NMR, 6 : 0. 75 (dd, J = 10. 62, 4. 47Hz, 

1 H ) 

0. 96 (dd, J=6. 16, 4. 47Hz, 
1 H ) 

1. 20-1. 30 (m, 1H) 
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S ifcK * - 7 8ttf h^-f 7^D* + yf 5 6mg (0. 

5 5 m m o 1 ) £ 1)U 7L . / o t 1 ^? / A ^ a 'J K © 

20 v? i f - ;u i - -f ;u i§ ft 0 . 7ml (1. 0 5mmo 1 ) ^Jl^.f:|, 
- 5 0 °C -C 2 B# H fit # L o ^ h 7 t K n 7 =7 > 2 . 5 m 1 <t 7K 1 ■ 
2 m 1 £ jfjD X. . ^ x f ;H - f il/ 1 1 Hi L ^ W^SIRtKBSBI^^* 

9 Y 7 =7 7 4 - TWSi-r * <t n 31#£i / > ft 2 1-8P 1 0 1 m g 
25 ( JR ^ 6 3 % ) *q#bti/:„ 
liW 21-9-21-18 
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129. 79, 129. 17, 
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128. 52, 127. 34, 126. 77, 
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12 2. 15, 116 
1 0 7. 7 9, 4 7 
2990 (nujor) 
1 7 2 5, 1 6 6 0 
1495 (nujor) 
1 3 4 8, 1 3 0 2 



PCT/JP96/00578 



6 4, 1 0 9. 4 6, 
6 6, - 1 . 08 
2 9 2 0 (nujor), 
1 5 6 5, 

1410 (nujor), 
1 2 7 2, 1 1 7 0, 



1110, 1090, 1075, 990, 935, 
918, 890, 875, 802, 775, 
742, 720 (cm" 1 ) 

7. 52 (t, J = 2 . 2Hz, 1H) 

7. 49-7. 35 (m, 4 H ) 

7. 11 (d, J=l. 7Hz, 1H) 

6. 87 (dd, J=4. 1, 1. 1Hz, 

1 H ) 

6. 54 (dd, J=4. 0, 2. 3 H z ) 
5. 16 (d, J=2. 1Hz, 2H) 
179. 28, 134. 75, 134. 48, 
131. 54, 130. 05, 129. 63, 
129. 06, 122. 06, 116. 75, 
111. 65, 108. 85, 47. 59 
2980 (nujor), 2. 875 (nujor), 
1695, 1645, 1538, 
1465 (nujor), 1383 (nujor), 
1313, 1138, 1039, 963, 781, 
7 5 5, 6 9 9 ( c m"' ) 



7 . 0 4 ( d , J = 1 
6 . 8 1 ( m , 1 H ) 



7 H z 



1 H ) 
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6. 70 (tt, J = 7 . 8, 2 . 1Hz, 
1 H ) 

6. 50 (dd, J = 4 . 0, 2. 3Hz, 
1 H ) 

4 . 86 (d, 3=2. 2Hz, 2H) 

2. 21 (q, J = 7 . 6Hz, 2H) 

1 . 5 2 Cm, 2 H ) 

1. 42-1. 25 (m, 6H) 
0. 89 (t, J = 6 . 6Hz, 3H) 
13 C-NMR, 6 : 178. 90, 136. 34, 135. 30, 

135. 25, 12 1. 84, 116. 26, 
108. 39, 45. 89, 31. 53, 
29. 50, 28. 94, 28. 30, 

2 2. 4 5, 1 3. 9 5 
IR(neat) :2960, 2880, 1718, 1663, 

1543, 1499, 1420, 1388, 
1329, 1285, 1155, 1109, 
1069, 1031 (cm" 1 ) 

2 1 - 1 7 P 
'H-NMR, o: 0. 14 (s, 3H) 

3 . 11 ( m , 1 H ) 

3. 15 Cdd, J = 2 . 46, 14. 28Hz, 
2 H ) 

3. 26 (t, J = 4 . 53, 5. 49Hz, 
1 H ) 

3. 32-3. 37 (m, 1 H ) 

3. 40 (d, J = 1 3 . 32Hz, 1H) 

3. 83 (d, J = 1 4 . 82Hz, 1H) 

4. 13 (d, J = 1 3 . 20Hz, 1H) 
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6. 81 ( t , J = 2 . 76, 2. 13Hz. 
1 H ) 

7. 20-7. 50Cm, 10H) 

2 1 - 1 8 P 
1 H — N M R , <5: 0. 13 (s, 3 H ; 

2. 51-2. 73 Cm, 2 H ) 

3. 04-3. 14 Cm, 1H) 

3. 02 Cdd, J=5. 49, 13. 86Hz, 
1 H ) 

3. 13 (dd, J = 6 . 03, 13. 74Hz, 
1 H ) 

3. 49 (t, J = 6 . 03, 6. 06Hz, 
1 H ) 

3. 56 (d, J=13. 74Hz, 1H) 
3. 90 (d, J = 1 3. 47Hz, 1H) 
6 . 7 0 C s , 1 H ) 
7. 15-7. 33 (m, 10H) 

1 

*#<t^-h'J^A(0. 9 2 g, 5%, 2 1 m m o 1 ) 

CDTHF (50ml) MMt&l&l- , 7 □ > 8 x f ;l/ (3. 2 g , 
2 0 m m o 1 ) ^ Ott'ITLfc. g J£ fl[ £ £ £ S T # & L 1 B# ffl 
m W L & . * 5? ft T "J ;U ( 2 . 9 g , 2 4 m m o 1 ) £ 1jU fL . & 
^ltril/: 0 tK £ j&o *. & . x - x ;u J4 ffi L . Wl£B£f&*n:fe^7j<; 
■C & *#■ „ SS*9KffiE-7^*->^A-C«*RL. % 5& £ ftc flE S * L fz 0 81 
S*-> 'J D7 h 7 7 ^ -T'HS T 'J )V -7 u > 

& i f- ;u ( 2 . 8 8 g , iR m 7 2 % ) £ ?# fz o * £ li TfT IS S i — 
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PCT/JP96/00578 



< 



COOEt 
COOEt 



=v , COOEt 
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m-Wm (%) C70. 32;H7. 64 
m ilHI ( % ) C 6 9 . 8 2 ; H 7 . 8 2 
ili 2 2 - 1 

7 i h5-rv7 c D^^->^^>(0. 2 8 4 g, 1. Ommol) 
t 7 'J ^ ( ^ > v ;U ) 7D>|v'xf ;l/ ( 0 . 1 4 5 g , 0 . 5 m m o 1 ) 
© x - f ^ ( 7 . 5ml; fl£ i:: N -f 7 7 o t" yl' v / ^ •> A ^ o 
'J K ( 1 . 53ml, ^ - -r 1 . 3 1 M , 2mmo 1) ^-5 0 
°C TiT L ^ o 5l£$*-40tTltHa^t5^ & © fe (2 
3t fe ^ £ « fe K £ ffc L *: „ 1 N ±£ H 7K 7§ ffi * SO *. „ IfiT'l 

# itB'l l i^icll, fISL, Bfc r i) -e *> * ^ > v^u 
v d > & v • x f- ;u ( JR J£ 9 7 % ) n fz o 



ilffl 2 2-2 

T-h7-TV7 B a^^->^^>(0. 284g, 1. Ommol) 
i 7 'J ;l/ (O •>";!/) -?n>Si?xf ;b (0. 1 4 5 g , 0. 5mmo 1) 
© x - f ;b ( 7 . 5ml) ?S ic N ^ VT'o h°;l/7 / ^ ■> n ^ □ 
U K ( 1 . 5 3ml, i-f^tl. 31M, 2mmol)£-50 

ttint, s ie « £ - 4 o °c t- i Bf r ?i w -r z t . m m © fe i* 

ffe^^feCSftU. ^ i: \ > X 7 il^ f h K ( 0 . 0 8 0 g , 
0 . 7 5mmo 1 ) il^ft* 0 t T? 1 b t , IN 

£&7Ki&?ft J &in;t* IfiTl 5di|$^ # # #J 1 i^injai, 
ffil L > K7 'J ;H*T*4^>y;l/VD >i|y'xf ;i/ ()R$9 7%) 
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3 O <tm ( 0 . 228g, 1. 2mmol)6DTHF(2. 1ml) 
fiSiUll^f Jl'H'JA (0. 88ml, ^^•tt">4 3 2. 68M, 
2. 4mmo 1) £ - 1 OttSTlfc, K £S ifc * 3 O^T'Ot^ 
T # jg. L ^ > T U ;u ( 5 - 3 - K ^ > ^ ;U ) vd >f-/xf ;i- ( 0 . 
4 0 g , lmmo 1) 0 °C T 5 B# M m W L rt: o IS fO {L T 

>*^*A**gi££-Jni;?./:&. # # pj i <t |H] & (r fit M L . t U ;u ( v 

^ ;U ) 7 d > t y x f ;l ( 0 . 2 3 4 g , JR m 7 5 % ) & ?# 7t 0 



l^COOEt ^.COOEt 
KCH 2 ) 5 ^COOEt C 9 H,?\COOEt 



9^119 

y U ;b ( y - ;U ) t d >jyxf 

1 H - N M R , <5: 0. 88 (t, J = 7 . 0Hz, 3H) 

1. 17-1. 25 (m, 20H) 

1. 83-1. 88 (m, 2H) 

2. 64 (d, J=7. 4Hz, 2H) 

4. 18 (q, J=7. 1Hz, 4H) 

5. 06-5. 12 (m, 2H) 
5. 57-5. 72 (m, 1H) 

,3 C-NMR, 6 : 14. 06, 14. 12, 22. 66, 

23. 80, 29. 27, 29. 33, 
29. 81, 31. 89, 32. 20, 
36. 94/57. 51, 61. 05, 
118. 63, 132. 74, 171. 40 
IR(neat) : 3 0 8 0, 2920, 2840, 1730, 

1640, 1470, 1450, 1360, 
1200, 1140, 1090, 1030, 
9 10, 850 
Ttmfrffi fit C l9 H 3 , O, : 

(%) C69. 9 0 ;H1 0. 50 
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=\_/COOEt \,COOEt 
COOEt KCH 2 ) 4 ^COOEt 

Y ') Jl (4 - 3 — F 1 7' f ;!/ ) 7D >jyxf ibgjttg 
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2 . 15 ( s , 3 H ) 

2. 11-2. 26 (m, 2H) 

2. 55 (t, J = 7 . 2Hz, 2 H ) 

3. 39 (t, J = 7 . 3Hz, 1H), 4. 
20 (q, 3=7. 1Hz, 4H) 

C © fc © ( 0 . 2 3 g, 1. Ommol)iPhaP = CH 8 i3^t> 
It > Ififi) (3->^;U-3-7'-r-;lO -7 o > ffi ^ i f- ;U Ji 0 . 
0 4 5 g ( 1R *P 2 0 % ) L^tt^nttfrot, 
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Jfc O 16 M 



1 . -ftit ( 1 ) 



T i X 1 X 2 X 3 X 4 



( 1 ) 



est*, x 1 , x 2 , x 3 , x* it * n eti&inz ^ a *r >jk^ n mmm. 

1 ~ 2 0 ©7;l/3 + ->S, 7 7 /l' + + •> 1 , T U - ;U ^- 4- •> * 
Xli-NRxRyl (Rx, R y ti * n ft J± £ K * & 1 ~ 2 0 
®7;K;HXli77;^;H^8t) X 1 , X 2 , X 3 , 

f^ttts lOf^ >lfc^tt® 1 - 1 Oftt;H©-|RS (2) 

R 1 M g X s ( 2 ) 

Cst ^ RM2/3ftK7Kf!t^^£W-r£0tfPtifc2~l 0C7^+^S 

£ ^ u . x 5 {i^ny>^^^7j^-r 0 3 -c^snsT'y— -f-^ttjw 

3 . — jRjS ( 1 ) 

T i X' X 2 X S X 4 ( 1 ) 

est*. x 1 , x 2 , x 3 , xut * ft ^niiauc ^ o y > ig»^. gt^m 

l~2 0©T;U=i*->g. 77^ + ^t+->I> T 'J - ;U * ^ •> ^ 
Xli-NRxRyi ( R x , R y it * ft tl & aE K gt ^ j£ 1 ~ 2 0 
©7;^;i/SXli77^*;i/i*3lt) £^-T 0 X!^ X 1 , X 2 , X 3 , 

fl; % £ N c ©f ^ >fb^i© l-lOf^yHo-IsS (2) 

R ' M g X 5 ( 2 ) 

[ it > RMSySftf^K^J^^W-fSpt^^-l 0©7;^;H 
* 7jk L . X 5 14 ^ a y > m =}■ £ 7jk -f «, j T & $ ft £ ? U ^ ~Y - ;U « £"J 
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£fc o 

5 . — agis ( i ) 

T i X 1 X 2 X 3 X 4 CI) 

t^*, x 1 , x 2 , x 3 , xM^n^naic^n ^ >if , pimm. 

1~2 OCT^^ + ySv + T 'J — ;U * 4- •> ft 

XJi-NRxRyft (Rx, R y li t ti f hlfe4 i: S*» 1 - 2 0 

07^ + ;HXIi77;^^S^gf) ^^to X ! , X 2 , X 3 , X 4 

t , Z. <?> * 9 y it^t^CD 1 ~ 1 0 f& * ;U * © — J&iS (2) 
R 1 M g X 5 ( 2 ) 

C^^s R 1 ti £ ft j:: * 5R JSC ^ £ ft £ 2 ~ 1 0©r;i/*;uft 

S £fr K £>J o 

©WIf ^ > e j© & *y o 

. T-fe^ U > ft X li T U ><t-£#T'£><5fjf>£IM5XI2 6lfi<fe 
©W^^^ > £ Cc> I* #J o 
8 . — f&3Z ( 1 ) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

C5$tK x 1 , x 2 , x 3 , x 4 li ^ ti ft ^ n y > is?-? , fltatsfc 

l~2 0©r;u=i^->ft> 7 7 + 71/ t + •> 1 , 7 1) - ^ * * -> ft 
Xli-NRxRyft (Rx, R y li t tl tt 1 ~ 2 0 

®7^ + ^$Xli77^^;H^St 0 ) ^r^-To Xtis X 1 . X 2 , 
X 3 , X 4 c^fti^^±A^^iSbTMU^, 3 ts^n^f 
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* > {t^Vn t , z(D ^- 9 y it^^o) l ~ l o ^ ;bfi © — j& it (2) 



. R 1 !2 £ t£ (- y^mm^^m? Z> vtmWi 2-1 0O7;^;H 
X 5 fi ^ n y > J^^^r^-r o j $ ft 5 y — - ;u&*!U 

io. &^-^*©^t&fn*£'£*w-*-s ft * u ? > ft 

$U T-trf- U > <t X (2 T U >{l:^ftT*4!|*5 8Xli 9 ffi 

i i . — IKS: ( i ) 

T i X 1 X 2 X 3 X" ( 1 ) 

[it*. X 1 , X 2 , X 3 , X 4 it * ft **ft JilZlJr ^ n y > 
l~2 0©r;i/3^->^ N 77;^;i/t^->l, TU-;i/^-^->^ 
Xli-NRxRyl (Rx, R y li ^ ti ^ la 341 1: t 1-20 
07;^;HXli77;^;H^it) ^it 0 X li . X 1 , X 2 , X 3 , 

x*(D^-ftifrm±ftm*j&j$.LT^Tb&^ 0 ] -c $ n * * > 

<fc ^ ^ £ . :of ^>lt^^©i~i oet^lo-tss: (2) 

R 1 M g X 5 ( 2 ) 

t^*. r 1 ii £ & K * * isr ^ «■ w r s mm& 2 ~ 1 0©t;u + ^3I 
* ^ u . x 5 ii^nf vnf^ito j -e m $ n 5 y u — - & n, m 

t -T £ it jflD K £5 ^ & o 

fDas^w^sfc^&tfl-JniEiss-tfs d <t ^ 4f <t -r 3 ft- tin s 0 

2j i£ o 



R 1 M g X 5 



( 2 ) 
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ftift^ftiSlSSttSi, S K SO i£ * S ^ f t£ S # W rt: # ^ £ 

& so -r * cfc c u tz m & m i i xii i 2 ie tsc © ^- ^ o 

f^l 1, 1 2X!il 3iet0^fto 

i 5. nr^if i i trsetto^&Kfc^T. ^«-^^©^^fo^ 

S 2f & o 

fc^^rtttsnsifcs-tffc&x s k su it * « t t£ m # w ft % * & 

i7. ptm - ^©^ta^m^- t ^m^t &g£ «t «■ w-r s 
^a-^y-rtfl-iniK * « ^ K *J £ as in -r s <t 9 c u ^ » * 

I£ 1 5Xli 1 6 ie m © ^ & o 

1 9. mm- mmvT-mfu&'kz^-f z <ti?®)ft, * is ? < ><t 

oi^f i il k ie *c © ^ 3* o 

2 0. ^m^tsgs^. t >u x t k s . y s > s . f^ys. t 

f- I£ 4ft © ^ & o 

2 1. * « ^ H *y 7K. *7K. & # . * * . 3 -7 fft . N - y n 
* * ^ ■> S K\ % 5f . m & # x X 12 — ®E ft m m T *> * ft * II 1 1 , 
12, 14, 17. 18, 1 9X14 2 OSSiO^ft, 
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2 2 . 



TIE — ( 1 ) 



T i X* X 2 X 3 X 4 



( 1 ) 



[5$^. X 1 , X 2 , X 3 , XMi * ft *l ?£ 3£ K an n y > J^^. 
1 ~ 2 0 © T ;u' n 4- -> ft s T ^ ;U 4=- ;b jJ- 4- -> £ ^ T U - ;U ^- 4 •> ft 
Xli-NRxRy ( R x , R y li * ft ft 34 tzi (r &z & 1 ~ 2 0 CD 
7;^ASXU77;i*yH^If 0 ) &7jk-? 0 Xli, X 1 , X 2 , X 3 , 
X 4 © I ft #^ ± ^ ^ £ i& L T T k <£ <^ 0 J "C^$ttS?-*> 

<b-£^ <t s :: © ^ * > it 0? <$} co l ~ l Ojge^ioTE- (2) 
R ' M g X s ( 2 ) 

CSts R'ti^ttJCTKSfH^^W-rs 2-1 0©7^ + ^4 

«■ ^ L s XMiAnfX^t^^to ] T' * £ ft 3 'J - - ;U f$ #J 
££SJ££-t±-5- iCct *) i ^ n ^ f ^ >M$£©?p3ETfc. TIE — 
«5t ( 3 ) 

R 2 R 3 C = C R 4 C H 2 C ( R a ) (COORb), (3) 
Cxi:^. R 2 , R 3 , RMi * ft ^ft!iAZKi7KmJ^^XIij^^tSC 1 ~ 1 0 

R a ~ 2 0 (DtiXli^liOT 

T/^-zi'SXiiT^ii' + ^ii^l,, RbliRiSl 
~ 1 0 ©7i^^SX«7 7 ;^^i^^to J T ^ $ ft 5 T 'J ;u 

ia — f&5£ ( 4 > 

RaCH(COORb) 2 ( 4 ) 

C 5£ 4* . Ra, RblilStrEJwPUo 3 T?$$nS7o>lxxf A 

2 3 . T IE — lix ^ ( 5 ) 



R 2 , R 3 . RMi^n?n54ii:7Xf ^^XliKft 1-10 
©7i^;H^^U R b 12 £t ^ |£ 1 ~ 1 0 07;^;HXI±77 
^ + ;H ^ ^ t o j T- 1 $ ti 5 7 'J ^ 7 n > i x x f ^ 7 + ^ 
ftti:ii:J:^ T IE — Jt£ it (3) 



R 2 R 3 C = CR 4 CH 2 CH (COORb) 



( 5 ) 
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R 2 R 3 C = CR 4 CH 2 CCRa) (COORb) 2 (3) 
C5$*> R 2 , R 3 , R 4 , R b JiffirlE H l; o R alJKfSl~2 0 
<o tt & X it IE * & © r ;u * ;u £ > 7;by-;HXll77^*;H^ 

s & ^ -e- d © §t 2» ft £ > ne — (i) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

[5$*, X', X 2 , X 3 , X 4 It * tl €tl !4 3 ir " n y > . K«t 
1 ~ 2 0 O T ;u =3 4=- •> £ > T =7 Jl> 4- ;u ?J- .4- -> £ » 7'J-;^^->S 
Xli-NRxRy (Rx, R y ii ^ n^nftlCKf f 1 ~ 2 0 O 
io 7;^;HXli77;^^i^$to ) £^-T 0 Xte. X 1 , X 2 , X 3 , 

x 4 © t^-r n*^±*<3ii*^fiS l t <^t =t i^c ] ts^nsf ; > 

ft^^t, :©f Oft^foTE- HS3«; (2) 

R 1 M g X 5 ( 2 ) 

C5$ + . R'(d:^{4(C7K^J^^-^W-rs^^m2~l 0 ©7;^;H 
is * ^ L > X 5 it >n n y > M £• 7jk -? c 3 T S £ *l £ / U - - ;U f£ #J 

^ftt5 c i*Httit5T£- JR (4) 

RaCH(COORb) 2 (4) 
C * > Ra, RbtefJiSKHICo 3 T$$n5-7D>tx7f;l' 

20 mmwomTk-x&o 

2 4. R 2 , R 3 , R 4 *< * n n 7jc * IS? ^ "C & £ »3jc^ 2 2 X It 2 3 

ie wt © & o 
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